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heat for the Navy’s new sub-hunter 


The Bell HSL tandem-rotor helicopter is the latest add 
to the Navy’s anti-submarine arsenal. This powerfifij 
compact, long range helicopter features folding blades permitting 


handling on small carriers, cruisers, and other 


medium size ships. A Janitrol S-100 heate 
heating requirements for 'copter and a 

other Janitrols are serving in most new ncntupier uuiaiiauuu 
A Janitrol representative, called in during the design stages, 
can solve many aircraft heating problems before they arise. 


tv helicopter installations. 


Janitrol 
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NAME IT... 

and you can have it! 


Need any part or all of a pneumatic 
system? Just name it and chances are we 
can supply it. 

If you’re still in the planning stage, be sure 
to call on our engineering department. Put 
their years of experience to work for you. 1 1 
can probably save you time and money. 
The nameplates before you are from only 
a few of the pneumatics parts rolling off 
the Kidde production line. Kidde pneumatic 
components are now being used on almost 
every make and type of plane.* Their basic 
designs are easily adjusted to just about 
any pneumatic need. 

Write today for full information. 


CNr «BSo« 

ttopEnn 


•F2Y1, B29, 836, B47, B50, B52, B57, DC4, DC6, 
DC7, C124, Cl 19, Convair 340, C123, F94, F7U3, 
F4U7, AU1, F3D, F9F, AD4, P2V, P4M, P5M, F2H, 
F3H, F101, F100, FJ2, F89. 











] "T 1 041 -C Steatite 
I > 1041-M Mycalex 

I °V 1041-D Alumina 

J I (AN 4164-S) 


1 099-C Steatite 
1099-M Mycalex 
1099-F Phenolic 
1099-D Alumina 
(AN 4164-1) 


9/16" and 1" sleeves 
only, without springs, 
are also available 
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Aviation Products 


HisXpider- 

1910 


Improved fuels and lubricants, devel- 
oped by the petroleum industry, have 
made possible many of the dramatic ad- 
vancements in aircraft performance during 
the past half century. 

Today, as one of the country's largest 
suppliers of aviation fuels, Phillips Petro- 
leum Company meets the requirements of 
the world’s best airplanes — military and 
commercial, as well as private. Always ready 
with new fuels for the latest developments 
in turbo-props and jets, Phillips also sup- 
plies great quantities of the various grades 
of aviation gasoline. 

Whatever your requirements, depend on 
Phillips for the finest in aviation fuels and 
lubrication ! 

AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 







No room for guesswork HERE 


complete modern laboratories 
make sure that 
will meet your requirements 


FLEXON BELL 


The mass spectrometer pictured above is only one of the 
modern devices used by Flexonics Corporation to verify the high 
quality of FLEXON Bellows and give assurance that they will 
meet your specifications. This laboratory background coupled with 
bellows manufacturing skill provides a complete 
service to all manufacturers who use bellows in their products. 

FLEXON Stainless Steel Bellows and Bellows Assemblies 
are widely used in many types of civilian and military 
aircraft . . . have been proved in thousands of hours 
of tough flight service. They are made in a complete 
range of sizes, single and multiple ply. 

For complete information and recommendations, send 
an outline of your needs. 



Flexonic 



AIRCRAFT DIVISION 

1302 S. THIRD AVENUE • MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION - 
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NEWS DIGEST 



Domestic 

Lockheed Aircraft is setting up a new 
division to design, develop and pro- 
duce pilotless aircraft and guided mis- 
siles at the company’s Burbank, Calif., 
plant. The division will be headed by 
Lt. Gen. Elwood R. Quesada (USAF, 
Ret.), who will resign as vice president 
of Olin Industries to take over the 
Lockheed post. 

Slick Airways last week announced 
sale of two DC-6As to Compagnie 
Maritime des Chargeurs Reunis, par- 
ent company of UAT, French carrier 
(Aviation Week Oct. 26, p. 100). 
The airline took delivery of the first 
transport Nov. 12, will receive the sec- 
ond not later than Dec. 10. Price of 
each DC-6A: $1,650,000 plus approxi- 
mately $200,000 in spares. 

Douglas DC-7 received its CAA certi- 
fication Nov. 12, just 22 months after 
the company agreed to build the trans- 
port. Douglas claims the time as a rec- 
ord for development and certification 
of an airliner. 

Strikebound North American Avia- 
tion last week reported production of 
one plane each day since United Auto 
Workers (CIO) ordered wage walkouts 
Oct. 23 at NAA plants in Los Angeles, 
Fresno, Calif., and Columbus, Ohio. 
J. S. Smithson, vice president-manufac- 
turing, said 21.6% of NAA’s production 
and maintenance workers were on the 
job and that more were returning each 

Barriers blocking construction of Si- 
korsky Aircraft's new $17.5-million heli- 
copter plant at Stratford, Conn., last 
week were cleared away when a majority 
of landowners surrendered in their four- 
month fight against the proposed fac- 
tory. Town opinion overwhelmingly 
supported the United Aircraft Corp. Di- 
vision, which employes 4,300 workers 
at nearby Bridgeport and plans to add 
3,500 at the Stratford unit. 

First progressive semi-automatic as- 
sembly line to be set up by the aircraft 
industry is producing Wright Turbo 
Compound engines at Curtiss-Wright 
Corp.’s Wood-Ridge, N. J., plant. Roy 
T. Hurley, president and chairman of 
Wright Aeronautical Division, says the 
new line takes 42% less space than the 
World War II system it replaced, can 
increase production capacity by 250%. 

Airport facilities in the U. S. soon will 
be inadequate to meet the needs of 
growing airline passenger traffic, ex- 


pected to increase more than 85% dur- 
ing the next 20 years, Adm. Emory S. 
Land, president of Air Transport Assn., 
forecast last week. 

Douglas Aircraft last week delivered 
to Japan Air Lines the second of a fleet 
of DC-6Bs scheduled to inaugurate 
JAL’s twice-weekly trans-Pacific service 
between Tokyo and San Francisco next 
February. A third DC-6B will be fer- 
ried to Japan later this month. 

Safety mark of nearly a billion miles 
flown without a passenger fatality was 
completed by Military Air Transport 
Service during the first 10 months of 
this year, reports Lt. Gen. Joseph Smith, 
MATS commander. 


First jet stream flight of the season 
was completed this month by Pan Amer- 
ican World Airways, flying 3,870 mi. 
nonstop from Tokyo to Honolulu in 
12 hr. 25 min.— 2 hr. 10 min. under the 

Bell Aircraft has sold Model 47G 
helicopters to France's national police 
force, the French armed forces and to 
Air Outre Mer, air charter service op- 
erating in French Indo-China. 

John A. B. Smith, 72, aviation pio- 
neer and retired vice president of Cur- 
tiss-Wright Corp., died this month at 
Middleboro, Mass. 


Financial 

United Aircraft Corp., East Hartford, 
Conn., reports consolidated net income 
of $1 5,873,870 for the first nine months 
of 1953 from sales totaling $579,605,- 
S70. Backlog and government letters 
of intent: Approximately $1,550 million. 

Pacific Northern Airlines net earn- 
ings for the first nine months of this 
year totaled $178,000 from $4,680,000 
in operating revenues. 

International 

New international airport will be con- 
structed at Bogota, Colombia, on a 
1,900-acre site with two 13,000-ft., 
monodirectional runways. 

Record air traffic business of $23,- 

452.000 was handled by International 
Air Transport Assn.’s clearing house in 
London during August, passing the peak 
of $21,740,000 set last July, IATA re- 
ports. August total compared with $20,- 

569.000 for the same month last year. 

Vicente Almandos Almonacid, 70, 
Argentine aviation pioneer, died Nov. 
17 in Buenos Aires. 

Passenger traffic at Dusseldorf’s 
Lohausen Airport increased 48% dur- 
ing the first three quarters of this year, 
reflecting a gradual rise in air travel 
throughout West Germany. 
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THERE'S A BIG DIFFERENCE 


. . . in Clamps, too! 

The big difference in clamps used in the 
fabrication of sheet metal riveted and welded 
sections of aircraft is precision. Monogram 3-H 
Safety Clamps are precision -made to do a 
precision job and offer many big advantages: 

• Needles ahoaijs uniform. 

• Needles maintain true alignment. 

• Greater spring tension. 

• One piece construction. 

• Safe, will not fly apart. 

• Sturdier, last longer. 

• Proven in 12 years use. 

Write today for catalog on the many types and 
sizes of Monogram 3-H Clamps and applying 



MONOGRAM 


MANUFACTURING COMPANY 

8557 Higuera Street, Culver City, California 
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Washington Roundup 


Arctic Defense 

One of the real reasons behind President Eisenhower’s 
recent visit to Canada was to help smooth discord between 
USAF and the Royal Canadian Air Force on air defense 
problems. 

One major issue involved is location of early warning 
radar stations. 

CAB Probe 

Undersecretary of Commerce Robert Murray told a 
Washington audience that he knows of "no investigation 
that is important” regarding the Civil Aeronautics Board 
(Aviation Week Nov. 9, p. 13). Murray said he docs 
not believe any great change is contemplated in CAB. 
Rumors to this effect "could be the result of the harvest 
moon or the warm Indian Summer,” according to Murray. 

Bomber Problems 

Future development of the Convair XB-58 supersonic 
bomber may be affected by the views of Gen. Curtis E. 
LcMay, head of Strategic Air Command on the future 
equipment requirements of SAC. LeMay is strongly on 
record in the Air Council as favoring a military require- 
ment for a jet tanker for aerial refueling of SAC bombers 
and long-range fighters. 

ARDC-AMC Feud 

Pentagon - observers believe the reign of Lieut. Gen. 
Orval Cook as USAF materiel czar with authority over Air 
Materiel Command and Air Research and Development 
Command may signal a truce in the bitter battle between 
these two commands. 

Fireworks are predicted if and when Gen. Cook leaves 
his present post. 

Off-Shore Buying 

Future trend of off-shore procurement of military air- 
craft is being determined by conferences between Roger 
Ryes. Deputy Secretary of Defense, and Harold Stassen, 
head of the Foreign Operations Administration. 

However, differences have developed between the Air 
Force and Defense Department over what type of plane 
to buy and how much to pay. Outlook is that the fiscal 
1954 off-shore aircraft procurement program probably 
will be delayed until spring. 

McCarthy Plans 

No aircraft plants arc now on the list of defense plants 
scheduled for investigations of communism by the Senate 
committee headed by Sen. Joseph McCarthy, but some 
may be included later. McCarthy's group is interested 
particularly in management’s rights to fire employes with 
communist affiliations. 

Air Mail Experiment 

Among lessons learned by the Post Office Department 
from its initial experiment in hauling first-class mail bv 
air on the New York. Washington and Chicago routes: 
• Airlines have handled all the mail given them. 


• letters postmarked as late as 8 p. m. make early morn- 
ing delivery at another city. 

• Costs can't be estimated accurately. Detailed route 
studies arc required. 

• Directional imbalance is pronounced. In the first month 
of the service, with total 726 tons flown, breakdown in 
pounds was N. Y.-Cliicago 405,529, Chicago-N. Y. 623,- 
839, Washington-Chicago 147.330, Chicago-Washington 
274,665. 

• Airline pay for the 51 million letters carried in previ- 
ously empty cargo space Oct. 6-31 was $94,00. 

Post Office’s cost studies on a proposed Pacific Coast 
service arc still in an early stage. New York-Pittsburgh 
service is also being considered. 

Air Transport Assn, forecasts that expedited first-class 
letter mail bv air will help boost total domestic airmail 
tonnage from 225.000 tons this year to 1,240,000 tons 
in 1970. 

USAF Staff Problem 

Among solutions suggested to ease the terrific work load 
on the top-level USAF brass is creation of an additional 
vice-chief of staff placing one in charge of operations and 
the other in charge of materiel. 

Praise for Airlift 

Pacific airlift is credited with handling more than 
400,000 casualties during the Korean war with only five 
deaths. These occurred in an aircraft collision on the 
ground. Dr. Melvin A. Casberg, Assistant Defense Secre- 
tary (Health and Medical), also credits the airlift with 
maintaining an adequate supply of blood in the combat 


Wesfinghouse Jet Move 

Congressional and labor union pressure is being 
exerted on Navy to block a Westinghouse Electric 
Corp. proposal to move its jet engineering facilities, 
(about onc-quarter of its Essington plant at Lester, Pa.) 
to the government-owned plant at Kansas City, Mo., 
where the firm produces jet engines. The company 
overhauls engines and has its spare parts facility at 
Lester in addition to the jet engineering department. 
Westinghouse reasons its engineers are 1,500 mi. from 
the production plant and travel between the plants by 
company executives and engineers is too costly. Navy 
is not likely to decide the issue soon since Westing- 
liouse would have to build additional facilities at the 
Kansas City plant in order to house the engineering 

Civilian Comptrollers 

Senate Armed Services Subcommittee under Sen. Ralph 
Flanders, which has been looking into Defense Depart- 
ment fiscal policies, is likely to recommend civilian assist- 
ant secretaries as comptrollers for the three services. The 
subcommittee’s report is due early in December. Big 
question is whether Air Force Secretary Harold Talbott 
will continue to oppose civilian comptrollers, a plan 
recommended by Defense Secretary Charles Wilson 
(Aviation Week Nov. 16, p. 12). 

—Washington staff 
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INDUSTRY OBSERVER 

► Convair F-102 della all-weather interceptor hit Mach .98 in a steep climb 
during early flight tests before it crashed on takeoff (Aviation Week Nov. 
9, p. 18). Convair docs not plan to salvage the damaged plane and is con- 
centrating instead on rushing completion of the second F-102 prototype now 
scheduled to fly in early December. Convair pilot Sam Shannon will fly 
the second prototype, replacing Dick Johnson who was hurt in the crash. 

► Sabcna, Belgian National Airline, probably will buy from three to six 
Sikorsky 20-passcnger S-56 twin-engine helicopters when they become avail- 
able for commercial use. Sabcna now is operating the first international 
passenger service with helicopters and is pleased with the performance of its 
eight-passenger Sikorsky S-55s. 

► McDonnell, Hiller and Sikorsky are working on versions of a flying crane 
helicopter similar in function to the Hughes XH-17. This type of copter is 
aimed at lifting heavy loads, such as tanks and artillery across rivers, over 
ridges and other terrain obstacles. 

► North American Aviation’s Navaho long-range missile is nearing the flight 
test stage at Edwards AFB. 

► Although Navy hasn’t said so officially, it has virtually abandoned hope 
for its Allison T40 turboprop development using two power sections geared 
to a single set of propellers. North American’s A2I powered by two of the 
twin-unit T40s was canceled some time ago and severe cutbacks are in the 
works for the Convair R3Y flying boat and the Douglas A2D carrier-based 
attack bomber, both dependent on the T40 power plant. Meanwhile, the 
single-unit Allison T56 is coming along well and will be used in the Con- 
vair C-131C and the Lockheed C-130 transports. 

► General Electric’s J73 turbojet producing about 9.200 lb. static thrust is 
scheduled for use in several long-range missiles in addition to aircraft instal- 
lations not yet announced. 

► USAF mockup board recently inspected the mockup of the Republic 
delta F-105 fighter-bomber at Republic’s Farmingdalc plant. F-105 also is 
planned in an RF-105 reconnaissance version. 

► Convair now is working with both General Electric and the Curtiss-Wriglit 
Corp. on its explorations of nuclear power for aircraft. 

► McDonnell Aircraft Corp. F-101 Voodoo long-range fighter will be 
equipped with a retractable refueling probe for use with the probe-and- 
droguc aerial refueling system developed by Flight Refueling, Inc. 

► Lockheed has developed a flying test bed with a 20-ft. wingspan for flight 
testing ramjet developments. The flying test bed is air-launched from a 

► Republic F-84F Thundcrstrcak is scheduled to get a slab, all-flying tail 
cranked into the production line somewhere between plane No. 250 and 
300. Meanwhile, Republic is cocooning some of the excess F-84Fs that 
have come off the production line without J65 Sapphire turbojets. 

► Navy recently completed carrier trials of its latest crop of sea-going air- 
craft including the Douglas F4D, McDonnell F3H Demon, Grumman 
F9F-7 Cougar, Gnimman S2F anti-sub plane, North American FJ-2 and the 
Vought F7U-3. Trials were aboard the carrier Coral Sea off Norfolk. 

► Bristol Aeroplane Co., l.td. is reviving its Saturn turbojet engine project 
backed by W.E.W. Pettcr, designer of the lightweight Gnat fighter. The 
Saturn was originallv scheduled for 3,800-lb.-thrust output for the 6,000-lb. 
Gnat. After British Ministry of Supply refused to support the Saturn project, 
Petter found private backing to revive the project as a 4,000-lb.-thrust 
engine. Gnat is scheduled to make its first flight within a year powered by a 
1,640-lb. thrust Armstrong Siddeley Viper turbojet. 


WHO'S WHERE 


In the Front Office 

John P. Riddle, former president of 
Riddle Airlines and onetime chief of Embry- 
Riddlc School of Aviation, has been ap- 
pointed president of National Union Life 
Insurance Co.. Miami. 

R. H. Weir will become principal director 
s Engine Research and Develop- 


t Jan 


; Air Coir 


Dean C. Smith, who resigned from 
Hughes Aircraft Co. to become customer 
relations director at Lear. Inc., Los An- 
geles, lias been elected a vice president. 
Frank Squires, also a fomier Hughes em- 
ploye, has joined the LearCal Division as 
quality manager. 

Charles L. Hood is new vice president- 
sales of Riddle Airlines. 

president in charge of Consolidated Engi- 
neering Corp.’s Computer Division Dec. 1. 
Also promoted: Joseph H. Lancor, Jr., vice 


engineering; 


Falter B. Claus, 


:r Division. 

R. F. Rcdemskc is vice president in 
charge of Servomechanisms' new Compo- 
nents Division, Westbury, N. Y. Other divi- 

liaison director; S. Davis, chief development 
engineer; W. Berg, production manager; 
E. Karas, chief accountant; R. J. Corby, 
purchasing agent. 

Willard F. Rockwell. Jr., president of 
Rockwell Manufacturing Co., has been 
elected a director of Allegheny Airlines 
Jack K. Svitzer is new analysis and research 
director for Allegheny. 

Russell M. Anderson is chairman of Coast 
Pro-Seal & Manfacturing Co., Los Angeles, 
new corporation formed when Coast Paint 
Si Chemical Co. merged with Aircraft Metal 
Forming Co. and Aero-Cal Engineers. Other 
new executives. R. E. Meade, president 
and general manager; Walter W. Smith, vice 
president and assistant general manager; 
R. F. Baird, vice president-manufacturing; 
Ben F. Warmer, vice president-sales: S. S. 
Buffuni, sales manager of the Metals Divi- 
sion; J. M. Cascv, sales manager. Coast Pro- 
Seal Division. W. H. McPhcc, general sales 
manager. V eric N. Fry has resigned as presi- 


Changes 

Gen. Stephen J. Chamberlin (USA Ret.) 
has retired as chief of General Services Divi- 
sion for Aro, Inc., operators of the Arnold 
Engineering Development Center at Tulla- 
homa, Tenn. He was succeeded by Leonard 
Z. Dolan, foimer citv manager at Johnson 
City, Tenn. 

Betty Skelton is new secretary and gen- 
eral manager of Aeronautical Electronics, 
Inc., Raleigh. N. C. Julian W. Bunn, Jr.. 
has become treasurer and production engi- 

Paul J. Papanek has been elected assistant 
secretary of Marquardt Aircraft Co. 

(Continued on page SI) 
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Propellers • Slorlers • Air-Condilioners • Fuel Controls . Auxiliary Drives • Hydraulic Pumps 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 




Safely - . . Speed . . . Comfort characterize the new 
Douglas DC 7, “the world’s fastest piston-powered 
commercial airliner" Contributing to these factors, 
Lord MR43 Dynafocal Engine Mountings and 
Bonded-Rubber parts control vibration throughout 
the aircraft ■ 

Lord Bonded-Rubber parts will help to protect 
your product from the damaging effects of vibration 
and shock . . . improve its performance. We invite 
you to make good use of our experience 


:HIGAN NEW YORK 16. NEW YORK PHILADELPHIA 7, PENNSYLVANI 

LORD MANUFACTURING COMPANY • ERIE, PA. 


//eadtjruarfers -for 

Vibration Control 
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NACA Takes Over X-3 Testing Program 



• LISAF ends flight trials 
of underpowered craft. 

• Experts doubt plane will 
hit Mach 3 design speed. 

Air Force last week passed on the 
Douglas X-3 supersonic research air- 
craft to the National Advisory Commit- 
tee for Aeronautics after a year of desul- 
tory flight testing at Edwards AFB, 
Calif. 

The X-3 originally was designed to 
be the fastest of the joint USAF-Navv- 
NACA stable of research aircraft. Its 
ultimate goal was exploration of super- 
sonic speeds up to Mach 3 (above 2,000 
mph. at extreme altitudes). However, 
lack of the special models of Westing- 
house J46 axial-flow turbojets originally 
scheduled for the X-3 now makes it 
doubtful the aircraft will exceed the 
speeds already reached by NACA test 
pilots in the Douglas Skyrocket (sec 
page 15). 

► Increased Diameters— After develop- 
ment difficulties with early types of 
J46 turbojets Westinghouse was forced 
to increase the diameter of the later 
J46 models that are now used in the 
Chance Vought F7U-3 and scheduled 
for the Convair F2Y. The larger di- 
ameter J46 engines will not fit the 
dimensions available in the X-3 so two 
J34-17 engines with afterburners have 
been substituted. They produce 4,500 
lb. thrust each. 

Thus the X-3 now has only 9,000 lb. 
thrust available to push its 27,000-lb. 
weight, compared to more than 14,000 
lb. thrust from the originally scheduled 
twin J46 installation with afterburners. 


NACA plans to continue flight test- 
ing the X-3 at Edwards with Scott 
Crossfield, the pilot who has flown fast- 
est in the Skyrocket, at the controls. 
Because the X-3 requires a takeoff run 
of about 15,000 ft., it can only be 


flown off the broad expanse of Rogers 
Dr} - Lake bed at Edwards. 

►The Beast— During the first year of 
flight testing only Douglas test pilot 
William Bridgeman has flown the X-3, 
which he has dubbed "the beast.” 
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Bridgeman pushed the X-3 well past 
Mach 1 during these early test flights. 

Design of the X-3 finally was selected 
from more than 60 combinations of air- 
frames and poiverplants to explore the 
efficiency of straight stubby wings util- 
izing a double-wedge airfoil at speeds 
up to Mach 3 and to gather data on the 
effects of thermodynamic heating at 
speeds above Mach 2. It also was de- 
signed to explore the efficiency of turbo- 
jet powerplants at these speeds, in con- 
trast to the rocket power utilized in the 
X-l and D-55S series of research air- 
craft. 

► Tapered Nose— The X-3 has an ex- 
tremely long, tapered nose merging into 
twin air inlets for the two Westing- 
house J3-1-17 axial-flow turbojets 
mounted high on each side of the 

A triangular cockpit is designed to 
reduce the effects of thermodynamic 
heating and drag at supersonic speeds. 


X-3 Specs 

Length: 66 ft. 9 in. 

Span: 22 ft. S in. 

Gross weight: 27.000 lb. 

Engines: two Westinghouse J >4-17 
turbojets with afterburners. 


It is located just forward of the air 
inlets and provides limited visibility 
for the pilot. Provisions for bleeding 
off boundary layer airflow arc visible in 
the air inlets. 

The wings arc located well aft on the 
fuselage and just above the main land- 
ing gear struts. Total wing span is only 
22 ft. S in., less than the span of the 
horizontal tail surfaces of a Douglas 
DC-3 transport. Wings taper slightly. 
Tail is mounted on a boom that sweeps 
up from the turbojet housings to put 


the control surfaces well clear of the 
twin afterburner blast. 

► Weighs 27,000 lb.— Gross weight of 
the X-3 is about 27,000 lb. Length is 
66 ft. 9 in. It carries 1,200 lb. of re- 
search instruments in addition to pilot 
and fuel. Both a refrigeration system 
and special insulating material are used 
to protect pilot and instrumentation 
from the effects of thermodynamic 
heating. 

Many of the airborne research instru- 
ments were specially designed for the 
X-3 by NACA. There are 850 pin holes 
in the skin to record pressures in flight. 
Temperature readings are registered at 
150 points on the plane while 185 elec- 
tric strain gages indicate air loads. 

► Releasing Information— Information 
obtained during the design, develop- 
ment and flight testing of the X-3 is 
being made available to the aircraft in- 
dustry through the NACA and military 
channels. The X-3 is the latest of a 
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Skyrocket Hits Mach 1.96 


A new unofficial world speed 
record of 1,272 mph. was set by 
Scott Crossfield, test pilot for the 
National Advisory Committee for 
Aeronautics, flying Douglas Air- 
craft's Skyrocket (D-558-II) at Ed- 
wards AFB. Previous record was 
1,238 mph. set by Douglas test pilot 
Bill Bridgeman in the Skyrocket. 

Crossfield set his record Oct. 14 
and reached Mach 1.96 during the 
flight. Top speed was reached in 
temperature of — 82F, indicating ex- 
treme altitude. These figures were 
confirmed by NACA. 

Marine Lt. Col. Marion Carl set 
an altitude record of 83,235 ft. Aug. 
21 in the D-558-I1 (Aviation Week 
Sept. 7, p. 17). In later flights, Carl 
attained a speed of 1,143 mph., or 
Mach 1.7, at 68.000 ft. 

► New Try— Meanwhile, both Doug- 
las and Navy were considering an at- 
tempt at the all-altitude speed record 
with the Skyrocket. North American 
Aviation now has priority for the 
all-altitude speed course and Douglas 
would have to wait until NAA fin- 
ishes its attempts with the F-100 or 
the priority expires (usually 90 days). 

A recent interpretation of Fed- 
eration Aeronautiquc Internationale 
(FAI) rules received in Washington 
by National Aeronautic Assn, will 


permit an official world speed run by 
air-launched planes. Until 1940, 
FAI rules required that record runs 
be made by planes capable of taking 
off and landing under their own 
power. 

Crossfield, Bridgeman and Carl 
were air-launched from a B-29 
mother plane at altitude for their 
Skyrocket record runs. 

► Controversy Expected— NAA of- 
ficials said there was no reason why 
air-launched research aircraft such as 
the D-55S-II or the Bell X-2 could 
not establish a world speed record 

However, controversy over this 
point is expected to develop at 
next meeting of the FAI Interna- 
tional Sporting Aviation Commis- 
sion scheduled for next September 
in Turkey. There is some feeling 
that allowing research aircraft to set 
records would boost them so high it 
would be impossible to stimulate 
further interest in record activity by 
workhorse aircraft, and that the 
records of the workhorses are the 
true measure of aviation progress. 

Crossficld has made more than 20 
flights in the Skyrocket and has 
worked closely with Bridgeman and 
Carl since the research plane was 
turned over to NACA two years ago. 


dozen research aircraft to be unveiled 
since the flight test phase of the pro- 
gram began in 1947. 

Others include the Bell X-l series 
that made the first piloted supersonic 
flights in history (Oct. 14, 1947); the 
Northrop X-4, exploring tailless con- 
figurations at high subsonic speeds; Bell 
X-5, using variable-sweep wings; the 
Douglas D-558-I (Skystreak), utilizing 
straight wings and turbojet power in the 
transonic range: the Douglas D-558-II 
(Skyrocket), exploring short sweptwings 
and rocket power in the supersonic 
ranges up to Mach 2; and the Bell X-2, 
for supersonic research with rocket 
power, sweptwings and stainless steel 
construction. 

Only the Bell X-2 research plane still 

► Engineers' View— Interpretation and 
scaling of the photographs by Aviation 
Week engineers has revealed additional 
details of the X-3 wing and fuselage 
design. 

The operating mechanisms for ailer- 
ons and leading-edge high-lift devices 
had to be mounted externally and cov- 
ered with large fairings. 

Total wing area is calculated at ap- 
proximately 175 sq. ft., resulting in a 
takeoff wing loading of about 155 lb./ 
sq. ft. 

A split trailing-edge flap is fitted to 
the wing, in addition to the five-seg- 
mented leading-edge flap or slat. 

Pilot probably escapes downward, 
using a standard ejection seat modified 
to prevent highspeed spinning started 
by the supersonic slipstream. Outlines 
of a hatch under the cockpit tend to 
confirm this point. 

Civil Service Keeps 
Grip on CAA Jobs 

Civil Service Commission has turned 
down a Commerce Department request 
to remove the position of Director of 
Information for Civil Aeronautics Ad- 
ministration from Civil Service status 
and make it a policy appointment. 

The post now is filled by Ben Stem. 
A former Indiana newspaperman. Stern 
served as secretary to the late Demo- 
cratic Sen. Frederick Van Nuys of 
Indiana. lie was a Marine Corps offi- 
cer during World War II, detailed to 
the Office of War Information-first 
under William Donovan and later 
under Elmer Davis. 

Stem has been CAA’s information 
director since 1943. 

The commission also turned down 
Commerce Department’s request to 
make one assistant in the CAA informa- 
tion office a policy appointment. CAA’s 
present information assistants are: Ray 
Nathan, Charles Planck, Lee Willis, 
and Howard Bingham. 

► Weeks’ Position— 1 The requests for 


reclassification of the two CAA posts 
was in line with Secretary of Commerce 
Sinclair Weeks’ position that the in- 
formation offices of the department's 
subdivisions should be directed by ap- 
pointees sympathetic to the new Ad- 
ministration. 

CAA Administrator Fred Lee said 
that lie did not recommend a change in 
status of the posts. 

CSC did grant the department’s re- 
quest to remove the following six CAA 
positions from Civil Service and make 
them policy appointments: deputy ad- 
ministrator; general counsel; one con- 
fidential assistant to the administrator, 
and private secretaries to the adminis- 
trator, deputy administrator and general 
counsel. 

The reclassification applies only to 
future appointments. 

Persons now holding these positions, 
aside from dismissals due to reductions 
in the personnel force, cannot be re- 
moved except with the approval of 
CSC. 

CAA general counsel is Robert Boyle, 
who has been with CAA since 1938. 
Secretary to the administrator is Dor- 
thea Walsh, and the secretary to the 
general counsel is Marian Harvey, both 
CAA career employes. The positions of 


deputy administrator, secretary to the 
deputy administrator and confidential 
assistant to the assistant to the admin- 
istrator now are vacant. 

► 16 Jobs— Civil Aeronautics Board has 
listed 16 positions-mostly bureau 
chiefs and assistant chiefs— as policy- 
making. But CAB has made no request 
to have these declassified from Civil 
Service. 

The Commerce request to declassify 
the CAA positions was made pursuant 
to an executive order authorizing all 
department and agency heads to pro- 
pose changes considered necessary to 
execute policy effectively. Despite 
numerous political demands, CSC has 
approved only about half of the ap- 
proximately 1,000 job declassifications 
that have been requested. 

Political pressure on the agencies and 
CSC to put more jobs in the policy 
category is certain to mount over the 
coming months as the 1954 election ap- 
proaches. 

The Republicans claim that too 
many federal positions are held by 
Democrats protected by Civil Service. 
Sen. Homer Ferguson has proposed a 
blanket classification of all positions 
with salaries of more than $4,200 a year 
as policy-making. 
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Stiff Fight Brews on Air Defense 

Congress will try to untangle divergent views posed by 
seven studies on early warning vs. offensive forces. 


Air Force will face a stiff fight in the 
next Congress over the crucial problem 
of continental air defense. 

James H. Douglas. Air Force Under- 
secretary, recently stated the USAF 
viewpoint: 

"As to the question 'should we place 
reliance on an air defense system as our 
best protection?’ my answer is that we 
should not. . . . 

“Science gives it great possibilities. 
But let us avoid the dangers of think- 
ing it is our best protection. ... To do 
so would be to put second things first 
and to divert us from concentrating our 
attention on the long-range atomic strik- 
ing power.” 

But sharply divergent opinions have 
strong supporters, and the unresolved 
issues are numerous. The Senate Armed 
Services Committee has engaged Robert 
C. Sprague, electronics expert and board 
chairman of Sprague Electric Co., to 
evaluate them for presentation next 
January (Aviation Week Nov. 2, 
P- 12). 

The major defense studies: 

• Valley Study. A month after Russia’s 
1949 atomic bomb explosion, USAF set 
up an eight-member committee headed 
by Dr. George Valley, professor of 
physics at Massachusetts Institute of 
Technology. 

This committee proposed what was 
then considered a radically new air de- 
fense system of radar nets, communica- 


Both props feathered, this Lockheed P2V-5 
Neptune Navy patrol bomber, prototype of 
the new P2V-7, flics on its two Westing- 
house 134 turbojet engines. One pod- 
mounted J34 is slung beneath each wing, 
just outboard of the plane’s Wright Turbo 
Compound piston engines. The jets pro- 


tions facilities and information process- 
ing computers. It did not, however, 
make recommendations on defense 
weapons or consider early warning. It 
was estimated that interior defense 
would take eight to 10 mechanized sys- 
tems and that each would cost about $1 

The Valley program was predicated 
on increasing the probable destruction 
of attacking enemy planes from 10% to 
30%. 

• Project Charles. Under impetus of 
the Air Force, the three services spon- 
sored an air defense review by about 30 
American scientists, several Canadian 
and British representatives and repre- 
sentatives of U. S. government depart- 
ments under the chairmanship of Dr. 
F. W. Loomis, head of the physics 
department of the University of Illi- 

The Charles study group, working 
from February through July 1951, noted 
that the Valley study did not provide 
for adequate early warning of air at- 
tack. Project Charles recommended a 
major effort to develop the weapons of 
air defense. Outcome was establish- 
ment of the Lincoln Laboratory at 
MIT. 

• Project Lincoln. Financed by Army, 
Navy and Air Force funds, the project 
was set up for scientific research and de- 
velopment of defense hardware. It is 
headed by Dr. A. G. Hill, MIT pro- 


vide extra power to reduce takeoff run, pro- 
vide extra speed while getting on target and 
after bomb run. The J34s cut takeoff run 
by 35%, Navy says, and add 50 knots to the 
P2V’s speed. The P2V-5 demonstrator ar- 
rived at Anacostia NAS, Washington, D. C., 
last week on the last leg of a nationwide tour. 


fessor of physics. Its continuing pro- 
gram started in August 1951. 

Staff of Lincoln Laboratory has made 
no recommendations of what type of 
defense the U. S. should have or how 
much money should be spent. 

• Project East River. When Project 
Charles was nearing completion. Civil 
Defense Administration set up its own 
review. It was conducted by Associated 
Universities, representing nine major 
colleges in the Northeastern area, and 
headed by Lloyd Berkncr, a Naval Re- 
serve captain and former official of the 
wartime Research and Development 

This group’s report, made in Decem- 
ber 1952, urged emphasis on an early 
warning defense system and civil evacua- 
tion measures, minimizing offensive 
military power as a defense measure. 

The East River approach ran into 
strong opposition from military leaders, 
who argued that generalized warning, 
even if early, is of little use until the 
direction of an attacking force and its 
possible targets can be ascertained. They 
maintained that warning of an airborne 
enemy fleet is of little value. 

• Zacharias Summer Study Group. Dur- 
ing the summer of 1952, while Project 
East River still was under way, the staff 
of Lincoln Laboratory felt the Valley 
Study was too limited in time and space 
(it contemplated interior defense only 
and defense against weapons up to 
1958) and that another look should be 
given defense against atomic attack. 

Scientists who formed the Summer 
Study Group were headed by Dr. Jerrold 
Zacharias, prominent nuclear scientist, 
and close friend of Berkner— who seems 
to have been the dominant voice in the 
East River group— and a nephew of re- 
tired Rear Adm. Ellis Zacharias. 

Berkner also was a member of this 
group, whose recommendations coin- 
cided with findings of Project East 
River. This added to the conflict be- 
tween the military and the early warn- 
ing system advocates. 

Air Force estimated the cost of the 
early warning system proposed by the 
summer study would be between S40 
and S50 billion and could not be under- 
taken without sharply curtailing strik- 
ing military power. 

• Kelly Committee. As a result of the 
disagreement, former Secretary of De- 
fense Robert Lovett established the 
Kelly Committee of outstanding indus- 
trial engineers and scientists to make an 
independent evaluation. 

Headed by M. J. Kelly, president of 
Bell Telephone Laboratory, the group 
included Arthur Raymond, vice presi- 
dent of Douglas Aircraft Co., in its 
seven-man membership. In a report 
made last June, the Kelly Committee 
took a middle-course view between the 
military, prone to depend on offensive 
and interior interceptor forces, and early 



Navy Demonstrates P2V-7 Prototype 
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Million-Dollar F-86 


(McGraw-Hill World News) 

Italian-produced North Ameri- 
can F-86Ds probably will cost 
U.S. Air Force nearly SI million 
each when they roll off Fiat as- 
sembly lines in Turin, USAF offi- 
cers in Europe forecast in exclusive 
interviews with Aviation Week. 

Flyaway price of the all-weather 
jet fighter is $400,000 under an 
off-shore procurement contract 
signed last May. But Air Force 
sources say the cost will more 
than double because of steadily 
increasing expenses for mainte- 
nance, technical assistance from 
North American Aviation, shipping 
charges and similar items. 

Many USAF officers ask why 
the U. S. didn’t buy the fighter 
direct from NAA and give them 
to Italy as needed. 

They fear this will be a logical 
question for congressional budget- 
cutters to ask next spring when 
they cross-examine Air Force re- 
quests for new funds. 

► Political Contract— Politics was 
the deciding factor in giving the 
F-86D contract to Fiat instead of 
buying the fighters direct from 
North American. 

Last May, before the off-shore 
contract was signed, the Italian 
producer was on the verge of lay- 
ing off a large portion of its work 
force, the only big nucleus of 


skilled aircraft production men in 
Italy. 

Originally, the company was 
scheduled to build Britain’s de 
Havilland Venom night fighter 
equipped with DH Ghost centrif- 
ugal jet engines. Fiat completed 
tooling before North Atlantic 
Treaty Organization planners ruled 
the Venom out on performance. 

Political officers in Rome be- 
came alarmed about the possible 
repercussions of a layoff at Fiat on 
the eve of a nationwide election 
in Italy. Strong pressure was put 
on NATO defense planners to 
find a substitute immediately, and 
a contract was signed for produc- 
tion of 50 F-86Ds with General 
Electric J4” engines at Turin. 

► Down the Drain— Faced with 
ever-mounting costs, USAF officers 
in Europe say they are caught in a 
situation that will lose additional 
money despite any possible action 

Assembly operations at Fiat 
theoretically could be stopped over- 
night and Britain’s twin-engine, 
delta-wing Gloster Javelin used as 
a substitute. But flyaway price of 
the Javelin is estimated at $420,- 
000 . 

Any way the problem is sliced, 
a lot of money is going down the 
drain, USAF officers say, and 
Congress will not remember next 
spring politics started the situation. 


warning stressed by civil defense pro- 
ponents. The report emphasized the 
requirement for powerful offensive capa- 
bility, but it put down early warning of 
the approach of hostile aircraft as "a 
first essential of an effective active air 
defense and of a civil defense capable of 
avoiding a large loss of life.” 

Estimate on cost of full implemen- 
tation of the Kelly recommendations is 
$20 to $25 billion over a period of six 

• Bull Committee. The new Adminis- 
tration wanted its own study made. So 
National Security Council early this year 
set up a committee under the chair- 
manship of Lt. Gen. Harold Bull (USA 
Ret.); Air Force representative is Maj. 
Gen. Fred Smith. 

This committee went beyond the 
scope of the preceding groups that had 
limited their considerations to attack by 
aircraft and missiles, including missiles 
fired from submarines. It considered, 
for example, the possibility of smuggling 
bombs in ships and suitcases to stra- 
tegic targets. This committee did not, 
however, weigh offensive against de- 
fensive power, as the Kelly committee 

In its recommendations, the Bull 
group leaned toward the military po- 
sition that the defense program should 
proceed from the interior outward. It 
laid down a defense plan in three cate- 
gories of priority. Implementation of 
the three categories is estimated at $18 
to $26 billion over a six-year period. 

IATA Approves 30% 
Cut in Freight Rates 

North Atlantic airfreight tariffs on 
bulk shipments will be cut 30% for the 
12 months starting Apr. 1, International 
Air Transport Assn, members agreed at 
their annual rate conference in Hono- 
lulu. 

Die rate agreement specifies that 
existing tariffs shall remain in effect to 
Mar. 31, but that for the 12 months 
thereafter there shall be a 30% discount 
on general merchandise shipments of 
over 200 kg. or about 450 lb. 

Present basic rate structure New 
York-London is $1.10 per lb., with a 
25% discount for shipments of more 
than 45 kg. or about 100 lb. 

► Special Cargo Rules— The IATA con- 
ference also approved a new set of regu- 
lations covering international transit of 
“special cargoes” such as radioactive 

new code, three years in process 
of drafting, provides for classification, 
certification, labeling and packaging of 
several thousand commodities that re- 
quire special stowage and handling. 
Commodities affected include water 
purifiers, chemicals and disinfectants, as 
well as radioactive materials. 


DC-7s, Connies Pave 
Way for EAL Jet Fleet 

A program utilizing fleets of new 
Douglas DC-7s and Lockheed Super 
Constellations, all powered by Wright 
Turbo Compound engines, has been in- 
augurated by Eastern Air Lines to pave 
the way for the airline’s transition from 
piston-powered transports to turbojets. 

EAL chairman Eddie Rickenbacker 
indicates future power potential of the 
Wright Turbo Compound may make it 
possible for the U. S. to skip the turbo- 
prop as an intermediate stage to jets. 

Initial moves in this direction an- 
nounced last week by Rickenbacker: 

• Purchase of 12 DC-7s of an "advanced 
model," featuring long-range wings and 
new high-performance flaps, at a cost of 
approximately $25 million, with deliver- 
ies beginning in the late spring of 1955. 
This confirms an Aviation Week re- 
port (Oct. 26, p. 100) that EAL was 
discussing with Douglas purchase of a 
number of DC-7s. 

• Inauguration today (Nov. 23) of 3J-hr. 


nonstop New York-Miami sendee using 
88-passenger “Super C” Turbo Com- 
pound-powered 1049C Constellations. 
As additional units of the 16 new Super 
Connies are delivered, the airline will 
put them into "express” schedules on all 
of its major north-south trunk routes. 

• Expansion of aircoach operations to 
equal 50% of EAL’s total operations. 
Aircoach now represents 30% of the 
airline's total passenger volume and 
20% of its income. Eastern has asked 
Civil Aeronautics Board to extend its 
basic coach network to St. Louis, Louis- 
ville, Philadelphia, Pittsburgh and St. 
Petersburg. In addition, EAL will step 
up aircoach operations Jan. 12 on all 
main operating routes, including day 
and night service. 

• Starting Dee. 15, the airline will in- 
augurate "every-hour-on-the-hour” New 
York-Miami "commuter service” be- 
tween 8 a.m. and 1 a.m. Total airlift 
minimum will be 4,500 passengers every 
24 hr. between New York and Florida. 
Additional day or night aircoach sec- 
tions will be assigned as needed, EAL 
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Blackout Lifted 

• Murray overrules Lee’s 
plans to withhold news. 

• New poliey frees details 
of future CAA programs. 

Bv Lee Moore 

Preparing the wav for major poliev 
Tccommendations to Congress, Com- 
merce Undersecretary for Transporta- 
tion 'Robert Murray has launched his 
“'open door” policy concerning the De- 
partment's plans with his first formal 
press conference. 

Murray, who always has been frank 
with individual reporters, told Aviation 
Week he plans frequent conferences 
in the future with bureau chiefs present 
'to provide details on Commerce pro- 

This overrules the position of Civil 
Aeronautics Administrator Fred B. Lee. 
who had classified CAA budget and 
program changes as "administratively 
restricted” and rejected specific requests 
for information which was later fur- 
nished at the press conference at Mur- 
irav’s direction. 

Principal conference points: 

• New transport policies will be firm 
-next month in time for presentation to 
Congress in January. These include de- 
cisions on the local service airline "prob- 
lem,” Murray said, and the question of 
subsidy to local airport construction. 

"All fields (of transportation) arc 
going through a period of study and re- 
evaluation. This is especially true in 
the aviation field,” Murray said. 

• Present program cuts already have re- 
duced CAA annual salarv and expense 
rate from $105 million last Jtilv 1 to 
$95.6 million projected for next June 
50. Commerce Department personnel 
total 19% less than a vear ago. CAA 
alone laid off nearly 1,000 persons from 
January to October and plans to drop 
an additional 650 bv June 50. 

► CAA Budget Cuts— f i r / ug 

CAA reductions under wav. Ice re- 
ported these figures to Aviation Wf.f.k: 

• Airways maintenance and training 
down 5%. a SI. 4-million annual cut. 

• Aviation safety expenses, largely sal- 
arv. pared $775,000 bv delegating more 
authority to field agents and operators 
and eliminating administrative over- 

• Interstate aeronautical communica- 
tions stations (INSACS) cut $1,107,000 
with 55 to 452 stations consolidated or 
eliminated. 

• Overseas foreign aeronautical com- 
munications stations (OFACS) cut 
$1,665,000 with five stations consoli- 
dated or eliminated. 

• Low-frequency navigation ranges cut 


$290,000 (50 to 60 of the 555 domestic 
ranges eliminated, in accordance with 
long-standing Air Coordinating Com- 
mittee directive). 

• Auxiliary power generators cut 5560,- 
000 (575 of 1,260 decommissioned, due 
to buildup of primary power reliability 
and suitable alternate commercial and 
other power sources). 

• Overhead and “fringe” operations 
eliminated— S2 million. 

Other points which were discussed 
during this first press conference in- 
cluded: 

• Andrews AFB use by airlines, agreed 
to in principle last spring, still is not 
definite. Murray said he hoped to get 
agreement in 50 days. Fred Lee de- 
murred, and Murray amended that fore- 
cast to 60 days. 

• User charges program will be sub- 
mitted to Congress. The CAA recom- 
mendations for a user charge were pre- 
pared in response to congressional com- 
mittee requests, Lee said. Present CAA 
program probably will not be identical 
to the one Commerce ultimately sub- 
mits to Congress. 

• Transport mobilization agencies may 
be reorganized. This includes the De- 
fense Air Transport Administration. 

Top transportation chiefs present at 
the conference, in addition to CAA ad- 
ministrator Lee: Louis S. Rothschild, 
administrator of the Maritime Adminis- 
tration (and chairman of the Federal 
Maritime Board); Francis V. du Pont, 
commissioner of Bureau of Public 
Roads; Francis W. Reichelderfer, chief 
of Weather Bureau: R. S. A. Studds, 
director of Coast & Geodetic Survey. 

CAA. Military Renew 
Air Navigation Fight 

officials as to whether Civil Aeronautics 
Administration should abandon its pres- 
ent DME (distance measuring equip- 
ment) svstem fora newer military design 
(Aviation Week Oct. 12. p. 7)' may go 
to the President for final decision. 

DME. together with VOR (omni- 
range). give the pilot a cockpit indica- 
tion of distance and bearing from a 
DME-VOR station. The combination 
was the heart of the navigation system 
jointly planned and developed by U. S. 
military and civil users as the nation’s 
standard air navigation system. 

► Cheaper to Scrap— Commerce Depart- 
ment insists present civil DME is ade- 
quate and savs it has installed about half 
of the 450 DME ground stations 
planned, has equipment for the remain- 
der and will install these when its work 
load permits. 

If CAA were to adopt newer military 
svstem. it probably would find it cheaper 
to scrap existing ground equipments 
than to modify them. Some civil users, 


mostly business plane owners, already 
have ordered airborne units. 

Meanwhile, airlines are not placing 
orders for civil DME airborne equip- 
ment because of the possibility that pro- 
ponents of military DME may be able 
to force CAA to abandon its present 

► Second Round— CAA-military dispute 
over DME first flared about three years 

The ensuing debate helped split 
the Air Navigation Development Board 
and navigation committee of Defense’s 
Research and Development Board and 
resulted in civil and military each going 
it alone. 

The fight has flared anew with recent 
attempts to re-wed civil and military to 
a “common system,” in the interest 
of operating efficiency and budget 

U. S.-Canadian Truce 
Forecast in Air Rift 

A U. S.-Canadian air transport dis- 
pute over Trans-Canada Air Lines 
Florida-Mexico City route request may 
be settled by the first of the year. State 
Department officials say. 

Government - owned TCA asked 
“limited” Tampa-Mexico City traffic 
rights. 

Civil Aeronautics Board refused on 
grounds that U. S. policy is to ask 
for, and grant to other countries, either 
full traffic rights or none at all between 
any two foreign traffic points. 

Canadian Air Transport Board im- 
mediately struck back, ordering Pan 
American World Airways and Colonial 
Airlines to show cause by Dec. 15 why 
it should not cancel their flight privi- 
leges (Aviation Week Nov. 16, p. 15). 

U. S. officials say Trans-Canada was 
warned of CAB's policy but persisted 
in trying to schedule inauguration of 
Canada-Mexico City service as an ex- 
tension of its Canada-Tampa flights. 

State Department explains its posi- 
tion as follows: 

• Canada’s U. S. permit allows un- 
limited traffic rights from Canada to 
Tampa and some Caribbean points. It 
is similar to a U. S. domestic route. 
Within the route description, the air- 
line may schedule traffic as it wishes. 
But it cannot go beyond the described 
route unless it gains a new permit, 
after full government hearings. 

• Canada’s Mexico pennit allows di- 
rect Canada-Mcxico service. But Can- 
ada may not combine its Mexican and 
U.S. rights to get a “limited" Canada- 
U. S .-Mexico service. 

• U. S. policy (and agreement with 
Canada) provides full rights on speci- 
fied routes and no more. Some other 
countries permit mixtures of full and 
limited rights. 
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Financing 2-0-2s 

• CCA proposes stock sale 
to pay for transports. 

• Ex-U. S. Airlines chiefs 
help market the shares. 

California Central Airlines, Inc., has 
asked Securities & Exchange Com- 
mission approval to issue 890,000 com- 
mon stock shares at 50 cents par value 
and $600,000 worth of 7% convertible 
equipment trust certificates to purchase 
four Martin 2-0-2s and one DC-5. 

The airline operates these transports 
on a lease basis from Airline Transport 
Carriers, Inc., an affiliate company with 
which CCA recently consolidated. 

Proceeds of the proposed securities 
sale would enable the airline to pay 
off SS80,000 in liabilities assumed when 
it bought ATC and $100,000 in de- 
linquent taxes. Included in ATC’s 


liabilities are a $510,000 chattel mort- 
gage on three of the 2-0-2s, a $65,925 
chattel mortgage on the fourth, and a 
$50,000 mortgage on the DC-5. 

California Central and ATC form- 
erly were affiliated under common con- 
trol of Col. and Mrs. Charles C. 
Sherman, president and director of op- 
erations and secretary-treasurer of the 
airline, respcctivclv. 

CCA paid its former affiliate, ATC, 
$1,958,288 from April 1952 to Aug. 7, 
1955, for lease of the five aircraft in- 
volved, flight crews and other opera- 
tional expense, the airline reports. 

► 'Best Efforts’ Basis— The certificates 
would be offered for public sale at 
100% of their principal amount by 
Gearhart & Otis, Inc., the airline's 
underwriter, on a “best efforts” basis, 
for which the underwriter will receive 
a 10% commission. 

Of the common stock issued, Gear- 
hart & Otis would be offered 400,000 
shares on a “best efforts" basis at 75 
cents a share, receiving a 20% sales 
commission. 


The underwriter also would be en- 
titled to purchase 500,000 common 
shares at five cents a share, of which 
50,000 shares are to be resold to James 
Wooten, former president of U. S. Air- 
lines. at 25 cents a share. California 
Central also has agreed to sell 70,000 
shares to Sig Shore; 70,000 shares to 
Fred Miller, also a former U. S. Air- 
lines president; and 50,000 shares to 
Wooten, all at five cents a share. 

A spokesman for Gearhart & Otis 
described the stocks earmarked for 
Wooten, Miller and Shore as "find- 
ers” commissions for helping to ar- 
range the financing. 

► Semi-Annual Dividend— Maturity date 
on the Scries A equipment trust certi- 
ficates, which CCA proposes to sell, is 
Dec. 1, 1957- Dividends would be paid 
semi-annually at 7% per annum. First 
dividend is scheduled for June 1, 1954. 

The securities are redeemable at the 
option of the airline on 50 days notice 
at 105% of the prima facie value and 
accrued dividends. 
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prior to redemption date, if that be 
the case, trust certificate holders could 
convert their securities to common 
stock at one share for each dollar value. 

► Salaries to Be Raised— Salaries of its 
two chief executives, the co-owners, for 
the fiscal year ended Mar. 31, 1953, 
were 513,200 to Col. Sherman and 
56,600 to Edna K. Sherman. With the 
tiansfer of the aircraft from ATC to 
the airline, the salaries will be increased 
to 520,000 and 512,000 respectively. 

Sherman holds 80S, 279 common 
stock shares and his wife holds 792,940 

The airline has taken a loss for the 
last few years, it reports to SEC. On 
Mar. 31, 1952, the balance sheet re- 
ported a 510,912 loss. On Mar. 31, 
1953, the loss was 59,573. From April 
1, 1953, to Aug. 7, the company 
showed a $21,370 loss. 

► Increasing Traffic— At the end of 
1949, the first year of operation, the 
airline had flown 83,086 passengers 27,- 
077,814 mi. This year, as of Oct. 30, 
CCA has flown 1 20,708 passengers 3 5,- 
018,473 mi. 

CCA presently operates solely in 
California, serving San Diego, Los An- 
geles, Burbank, San Francisco and Oak- 
land. An application has been filed 
with Civil Aeronautics Board to extend 
the route to Reno and Las Vegas, Nev. 

Fairchild Offers Jet 
Design to Airlines 

First details of a new jet transport 
design study, planned around a "cusp" 
wing, were revealed to representatives of 
12 domestic airlines last week by Walter 
Tydon, chief engineer of Fairchild En- 


gine and Airplane Corp.’s Aircraft Di- 

Two Wright J67 turbojets, rated at an 
estimated minimum of 12,000 lb. 
thrust, have been selected as the power- 
plants for the plane. 

Although Tydon said the cusp wing 
is a hybrid of the delta and straight 
plan forms, observers noted a great simi- 
larity to the Handley Page Victor’s 
crescent wing. 

Other specifications of the study: 
normal gross weight, 75,000 lb.; nonnal 
passenger capacity, 44; cruising speed, 
570 mph. at 46,000 ft.; range, 1,500 mi.; 
wingspan, 100 ft. 

Tydon said the transport would cost 
about S1.7 million, assuming that at 
least 100 were produced. 

Defense Sets Policy 
On Contract Financing 

Defense Department’s program to 
tighten government contract financing 
has moved forward with a new declara- 
tion of general policies and designation 
of responsibility’ for implementing these 
with uniform rules, procedures, and 
forms (Aviation Week Oct. 12, p. 14; 
Oct. 19, p. 15). 

This “order of preference” is estab- 
lished for: (1) private financing, with- 
out governmental guarantee; (2) guaran- 
teed loans, with financing institutions 
participating to an extent appropriate to 
the risk involved; (3) progress payments; 
(4) advance payments. It is recognized, 
however, that there may be "valid” ex- 
ceptions in specific cases or classes. 

► Note of Caution— But in putting em- 
phasis on private financing, there was a 
note of caution: "Financing must sup- 



port procurement and should be de- 
signed to aid, not impede, essential pro- 
curement, but should be so administered 
as to avoid the risk of monetary loss to 
the government to the extent compati- 
ble with aiding essential procurement.” 

The order (No. 7800.1) issued by De- 
fense Secretary Charles Wilson estab- 
lishes these guideposts: 

• Government financing "should be pro- 
vided only if. and to the extent, reason- 
ably required for prompt and efficient 
performance of government contracts 
and subcontracts.” 

• Advance payments or guaranteed loan 
financing may be made available to a sup- 
plier in cases where "(1) the production 
or service is essential and (2) no alter- 
native source is readily available without 
prejudice to the national defense.” 
These do not apply to small businesses. 

• Termination financing “may be made 
available, with appropriate protection of 
the government’s interest, either in con- 
nection with or independently of per- 
formance financing.” The impact of 
termination, it is pointed out, should 
"encourage suppliers to invest their own 
funds in performance" of contracts. 

► Uniform Administration-Top respon- 
sibility for insuring uniform administra- 
tion of financing is placed with the 
Defense Comptroller. Assistant Secre- 
tary W. J. McNeil. He is to be advised 
by an eight-member "Contract Finance 
Committee” on the application of poli- 
cies and the development of procedures 
and forms for financing. 

The committee is to be headed by a 
representative of McNeil, and include a 
representative of the Assistant Secretary 
of Defense for Supply and Logistics 
(Charles Thomas) and two representa- 
tives of each of the services, one repre- 
senting procurement and one represent- 
ing financing activities. 

Day-to-day financing operations are 
to be the responsibility of each of the 
services. Undersecretary Thomas Gates 
and Assistant Secretary for Management 
H. Lee White are to have responsibility 
for Navy and Air Force financing activi- 
ties, respectively. 

► Functions Separated— The procure- 
ment and financing functions in each of 
the services are to be separated, “but 
close cooperation . . . should be pre- 
served at all times.” If there is dis- 
agreement between the financing office 
and the procurement office as to the ex- 
tent or the form of financing, the issue 
is to be resolved by the secretary of the 
service, or his representative. 

When a procurement office requests 
financing through loans or advance pay- 
ments, it must certify that the case 
meets the requirement that "the pro- 
duction or service is essential” and that 
"no alternative source is readily avail- 
able without prejudice to the national 
defense” and substantiate the certifica- 
tion with supporting data. 
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HOW TO GIVE A BEE AN INFERIORITY COMPLEX 


T he giant honeycomb structure shown above being 
fabricated by skilled assemblymen at the Goodyear 
Aircraft Corporation will soon be a mammoth radar- 
reflector “dish” carried by one of the nation's largest 
airplanes — a dish with an area of 61 square feet yet 
weighing less than 100 pounds! 

This amazing low-weight-to-size ratio is the key to the 
success of Bondolite— the strong and feather-light struc- 
tural material developed by Goodyear Aircraft. 

It consists of a lightweight “filler”— such as the alumi- 
num honeycomb core shown here— to which thin, exte- 
rior sheets of aluminum, stainless steel or some other 

impregnated glass fiber cloth is used. 

Goodyear Aircraft, a pioneer in producing difficult 


double-contoured sandwich structures such as the radar- 
reflector dish, manufactures complete panels to any 
specifications desired by the customers — utilizing core 
materials ranging from honeycombs of metal, plastic, 
paper, cloth, to solid wood cross sections. 

Bondolite construction results in tremendous weight sav- 
ings over conventional structural materials, has excellent 
sound and heat insulational qualities. Among its many 
aircraft uses are compartment panels, decks, bomb bay 
doors, and wing trailing edges; it has varied commer- 
cial applications: superstructures of sea-going vessels, 
railroad cars, housing, trailers, office equipment. 
Bondolite is another product of Goodyear Aircraft - 
developed for the aeronautics industry— with unlimited 
uses in the commercial field. Goodyear Aircraft Corpo- 
ration, Dept. 65, Akron 15, Ohio. 
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Industry Warns: 

New Planes Need More Titanium 

Aircraft builders predict they “will be in trouble” if 
metal output fails to meet future design requirements. 


Los Angeles— High-performance su- 
personic planes now on drawing boards 
call for as much as 40% titanium, and 
the aircraft industry “will be in trouble” 
if it doesn’t get the lightweight metal, 
West Coast airframe builders warn. 

In testimony to the Senate Strategic 
Metal Subcommittee of the Interior 
and Insular Affairs Committee, industry 
officials confirmed a report by Gen. 
Kern Metzger, chief of Air Materiel 
Command's Product Resources Divi- 
sion, that U. S. titanium capacity must 
be expanded as fast as possible (Avia- 
tion Week Oct. 26, p. 14). 

Future plans call for up to 40%— 
and in some cases 60%— titanium in 
these aircraft, industry leaders say. If 
titanium is not available, increased 
weight will penalize design perform- 
ance, they predict. 

► Subsidy Gamble— Sen. George Ma- 
lone moved the titanium investigation 
into its second phase here after Metzger 
forecast production of the strategic 
metal would fall short of USAF’s 1953 
requirement by 1,000 tons. 

The subcommittee chairman invited 
industry leaders to testify on present 
and future use of titanium. 

He reports that two companies— Ti- 
tanium Metals Corp. at Henderson, 
Nev., and du Pont de Nemours Corp. 
in New Jersey— are under contract to 
produce 10 tons of titanium per day 
but presently are producing only four 
tons each per day. Both plants were 
given a $1 5-million government sub- 
sidy. 

"We want to know whether we 
should gamble subsidizing additional 
plants,” the senator says. 

► Payload Savings— Donald W. Douglas, 

president of Douglas Aircraft Co., re- 
ports: "In spite of the fact titanium is 
expensive, we are using it on our com- 
mercial planes, DC-7s, and are making 
it pay 

“We are now using from 1 to 3% 
of the weight of an airplane in titanium, 
and in 1957 we probably will be using 
in excess of 20%.” 

By using 528 lb. of titanium per 
plane, Douglas saves 200 lb. in weight. 
“This is a very important thing,” the 
president adds. "‘We figure every pound 
saved is worth $40 in additional pay- 

► Greater Use— Thomas Lamphier, vice 
president of Consolidated Vultee Air- 
craft Corp., told the committee that by 
1960 Convair would use somewhere 


near 40% of the airframe weight of 
military planes in titanium— "provided 
it is available and the quality is uniform, 
easily formable, and much cheaper.” 

“We could use three times as much 
titanium in airplanes today if we knew 
three years ago what we know now 
about the metal,” he says. 

Convair's projected designs include 
greater use of titanium, and "we will be 
in trouble if we don’t get it,” Lanphier 

► Commercial Qualities— Robert E. 
Gross, president of Lockheed Aircraft 
Corp., testifies: "We are generally en- 
thusiastic about the possibilities of the 
metal. Investigation shows that it is 
attractive commercially as well as mili- 
tarily. . . . 

"Proper application will increase the 
speed and maneuverability of aircraft. 
Because of the strength and heat re- 
sistant qualities, titanium has safety 
characteristics which the commercial 
field likes." 

Lockheed will require approximately 
62,000 lb. of titanium in 1954 and 
about 152,000 lb. in 1955. Projecting 
military and commercial requirements 
for several years to come. Gross predicts 
figures will be "doubled and even tri- 
pled,” providing price is reduced and 
quality is improved. 

► Costly Redesign— J. L. Atwood, presi- 
dent of North American Aviation, says 


Addition of the new Martin P5M-1 Marlin 
patrol flying boat to the Navy’s roster has 

icing equipment to take care of planes 


his company is optimistic about the use 
of titanium in aircraft structures. 

"Weight savings as high as 40%, and 
resulting improved performance, can be 
attained,” lie forecasts. 

"One percent titanium is incorpo- 
rated in the structure of the F-86, 5% 
in the F-100, and it is possible that 60 
to 75% will be going into designs con- 
templated 10 to 15 years hence. . . . 

"It is important to note that if tita- 
nium is designed into an airframe and 
thereafter it becomes necessary as a re- 
sult of a shortage to substitute steel, 
costly and time-consuming redesign is 
necessary' to eliminate weight and bal- 
ance problems created by the substitu- 

Atwood points out that this fact as- 
sumes great importance when thinking 
in terms of large quantities of high- 
performance aircraft that would be re- 
quired in a short time in the event of a 
major mobilization effort. 

► "Great Hopes”-C.en. Oliver P. 
Echols, president of Northrop Aviation, 
estimates that in four or five years 
Northrop will require about 250,000 
tons of titanium annually. 

“We are not using titanium presently 
because it has not been designed into 
the planes, but future designs incorpo- 
rate 20% titanium and as time goes on 
it is possible this will be increased to 
40%, ” Echols says. 

L. M. Hitchcock, in charge of struc- 
ture and engineering procedures at Boe- 
ing Airplane Co., Seattle, says his com- 
pany has “great hopes for the use of 
titanium.” 

He agrees with Gen. Metzger that 
800,000 tons of the vital metal might 
be needed in 1960 should the United 
States require major mobilization by 
the aircraft industry. 


larger than previous twin-engine types. The 
Navy seaplane tender U.S.S. Salisbury Sound 
(above) has its starboard crane moved to 
the stem to take the big plane aboard. 



Navy Lands a Marlin 
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Famous Flying Red Horse 
Products Available 
at Hundreds 
of U. S. Airports ! 


• Wherever you fly — fly with this famous pair. Here’s why: 
Flying Red Horse products have the approval of every 
major aircraft builder ... surpass the rigid specifications 
of the Army and Navy... can he found at hundreds of 
U. S. airports, both commercial and private. 

So. make every landing a happy landing. Fill up with 
Flying Red Horse Aviation Products. 


Why Accept Anything Less? 

SOCONY-VACUUM Oil COMPANY. INC..tmd Affiliates: MAGNOLIA PETROLEUM COMPANY. GENERAL PETROLEUM CORPORATION 
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IAW a 
Compact 

RIGHT ANGLE 
DRIVE? 



Perhaps the compact design 
of ANGLgears— they fit into 
the palm of your hand— will 
solve your problem. And 
these standardized right angle 
bevel gear drives have the 
capacity of units many times 
their size. Model R-300 is 
rated at 1/3 hp at 1800 rpm 
—Model R-320 at 1 hp. Both 
models have hardened gears 
and ball bearings, are lubri- 
cated for life. Both can be 
supplied with either 2 or 3- 
way extensions too. 
ANGLgears are described ful- 
ly in the I.A.S. Aeronautical 
Engineering Catalog. We sug- 
gest you refer to this publica- 
tion for complete data. 


ACCESSORIES CORPORATION 

1414 Chestnut Avenue 
Hillside 5, New Jersey 


NAL, Northrop List 
Executive Salaries 

National Airlines paid $406,550 to 
officers and directors during fiscal 1953, 
and Northrop Aircraft officials received 
salaries totaling more than $301,000, 
according to reports to the Securities 
and Exchange Commission. 

McDonnell Aircraft Corp. has set up 
annual retirement payments for four 
top executives that total more than 
$67,000. 

Companies must file pensions with 
annual reports, according to SEC law. 

The reports: 

National Airlines 

National paid its president, G. T. 
Baker, a $30,000 salary, $41,6_31 in 
bonus and profit shares plus $6,724 in 
retirement benefits, during the fiscal 
year ended June 30. 

J. C. Brawner. treasurer and director, 
received a $12,000 salary plus $16,852 
bonus and $3,064 for retirement; R. P. 
Foreman, secretary, $12,000 salarv, 
$16,852 bonus and $2,512 for retire- 
ment; E. J. Kershaw, vice president- 
operations, $16,000 salary, $22,469 
bonus, and $3,374 for retirement. 

Walter Sternberg, who resigned June 
1 as vice president-sales to become presi- 
dent of Resort Airlines, received a $18,- 
333 salary and $25,746 in bonus and 
profit shares. 

All 19 officers and directors received 
a total of $160,108 in salaries, $212,317 
in bonuses and $24,225 in profit shares. 

National says Baker owns 168,464 
common stock shares, representing 
16.6% of total shares issued. Officers 
and directors own 184,682 shares, 
18.27% of the total. 

Estimated annual retirement benefits 


to be paid top officers of the airline, 
based on present salaries: Baker, $19,- 
951; Brawner, $8,370; Foreman, $10,- 
317; and Kershaw, $12,772. 

Northrop Aircraft 

Northrop paid its board chairman, 
president and general manager, Oliver 
P. Echols, $60,000 during the fiscal 
year ending July 31. 

Of the $301,629 paid all officers and 
directors, Roland J. Pagen, vice presi- 
dent, treasurer and director, received 
$33,250; John W. Myers, vice presi- 
dent and director, $33,250; Kenneth P. 
Bowen, vice president, $33,250. 

At the usual retirement age of 65, 
based on present salaries, Echols will 
receive $5,856; Pagen, $3,268; Myers, 
$13,320; and Bowen, $7,973. All pres- 
ent officers and directors will receive a 
total of $67,937 at retirement, the firm 
discloses. 

McDonnell Aircraft 

McDonnell will pay its president, 
James S. McDonnell, Jr., $21,297 an- 
nually when he retires at 65. 

Based on present salaries, the firm 
also will pay these annual pension re- 
tirement benefits: C. Warren Drake, 
vice president-manufacturing, $17,538; 
Kendall Perkins, vice president-engineer- 
ing, $12,060; and Robert H. Charles, 
vice president-contracts, $16,998. 

President McDonnell holds 91,957 
common stock shares, 13.41% of the 
total stock issue, the firm reports. As 
guardian of his two sons-Jamcs S. Ill, 
and John F. McDonnell— he holds 45,- 
705 common shares for each, 6.67% of 
the total for each holding. 

All officers and directors of the com- 
pany hold a total of 30,346 shares, 
4.43% of the total. 



1954 Cessna 170 Price Down $155 


First flight view of the 1954 Cessna 170 

which deliveries started Nov. 6. Price of 
the standard model is $8,295 flyaway 
Wichita, a reduction of $155 from last 
year’s price for the same model. Produc- 


possiblc, says Cessna. Powerplant is a 145- 
hp. Continental fitted with a McCauley 
prop. The new 170 also can be equipped 
with Edo 2000 floats and is certificated by 
CAA for ski operation. 
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Ten-second installation 
with dependable Westinghouse Control Panels! 


THIS AVP-25A GENERATOR 
CONTROL PANEL 
MEETS' US AF SPECIFICATIONS 
MCREXE 22-89 B 

AMENDMENT No. 1 


It takes just ten seconds to plug in this com- 
pact, light-weight Westinghouse Generator 
Control Panel — just ten seconds to provide 
complete protection and continuity service for 
d-c electrical generating systems on aircraft. 

Originally proposed by Westinghouse, this 
panel incorporates the most modern over- 
voltage protection available today. In addition, 
the unit is 1V£ pounds lighter than the 
weight allowed by AF specifications. A one- 
piece plastic base eliminates many parts for- 


merly used in mounting panel components. 

Plus • Specially designed vibration isolation 

• Detection of generator polarity reversal 

• Latched-type relay 

• Ballast resistors 

For further information, call your nearest 
Westinghouse representative or write for 
Aviation Data 238-027, pages 13-16, and Avia- 
tion Data 238-028, pages 7-10. Westinghouse 
Electric Corporation, Box 868, Pittsburgh 
30, Pennsylvania. .j.03007 


you CAN BE SURE. ..IF ITS 

Westinghouse 
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NACA Reveals Crash Data to Industry 


Detailed information on the factors 
affecting human survival in aircraft 
crashes is being made available to the 
aircraft industry, 'lire data is the result 
of comprehensive studies conducted 
with actual aircraft by the National 
Advisory Committee for Aeronautics 
(Aviation Week Jan. 26, p. 74). The 
NACA studies included both transports 
and lightplanes. 

Transports 

The tests on obsolete Curtiss C-46 
and Fairchild C-82 transport planes 
simulated engine failure during takeoff 
under conditions where the possibility 
of serious fire was high, but that of 
structural damage moderate. 

Tire planes were sent down a runway 


under their own power, guided along 
a monorail. Barriers in their path tore 
off landing gears and caused the craft 
to slide on their bellies with subsequent 
damage to propellers, engines and fuel 
tanks. This provided optimum fire con- 

Detailed analysis of the results are 
contained in NACA Technical Note 
2996. 

► Crash Survival— Factors in human sur- 
vival described in the NACA study in- 

• Survival time generally varies from 50 
to 300 sec., depending on terrain slope, 
wind direction and what parts of the 
plane are wetted by burning fuel. In 
eases of unusually severe fire caused by 
fuel spillage forward and inboard of 
the engine nacelles, fire can bum 


through the fuselage skin in seven 
seconds, cutting survival time inside the 
plane to “appreciably less than 50 sec- 


• Thermal and sound insulation “pres- 
ently used in transport airplanes will 
not increase the escape time appre- 
ciably and may decrease the escape 
time slightly.” NACA recommends 
that "materials that could serve as an 
adequate flame and gas barrier” should 
be substituted for present sound and 
thermal insulation. Such material 
should be infra-red-radiation-resistant, 
gas-tight, flameproof and have sufficient 
mechanical strength to support itself 
between bulkheads and frames so as 
to sustain the weight of molten metal 
dripping upon it. 

• Cabin windows should be fire-resist- 
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Transport Crash Investigations . . . 
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Thousands of paintings have 
been put on canvas, ' but 
only the select few have the 
lasting quality of great art. 
^We'reLnot arlists/but we do 
know something about qual- 
ity. Osiers have produced 


y^have a group of,well-train- 
‘ed, conscientious engineers 
who will ddsigry/ i and pro- 
/duce what you want in 


BLOWERS • MOTORS • ACTUATORS 
SERVOS • SYNCHROS 


ity of our product. 

You Can Depend on SAFER 
Flight . . . EXTRA Fight 
with OSTER Products 




ant. The NACA study notes that “the 
plastic materials sometimes used for 
window panes soften rapidly when 
heated and melt so that passengers 
will be exposed directly to flame, hot 
gases and smoke.” A calorimeter bulb 
placed by the window in the forward 
cabin of one of the transports deliber- 
ately crashed by NACA indicated a 
temperature of 700 F within 100 sec- 
onds after the plane caught fire. Three 
lethal factors in crashes followed by 
fire arc: Skin burning, respiratory in- 
jury and toxic gases. Therefore, NACA 
says, “more protection must be pro- 
vided against all three to improve 
escape chances (time) significantly.” 

• Lower fuel volatility extends the 
escape time when liquid fuel spills, but 
does not help when a heavy fuel mist 
forms around a plane which is moving 
rapidly. 

• Propeller fragments from prop con- 
tacts with the ground are less likely to 
enter the cockpit if the blades rotate 
so that they are moving away from 
the fuselage below the hub axis. 
Hollow-steel blades sometimes twist out 
of the hub in their entirety after impact 
when engines are at takeoff power, the 
report notes; forged aluminum blades 
generally do not come out of the hub 


but break off at the tips, which then 
become missiles. 

Lightplanes 

Shoulder harness normally would pro- 
tect the occupants of a typical two- 
place fabric-covered trainer in stall- 
spin-tvpe crashes at impact speeds up 
to 60 mph., the NACA concludes 
from its series of full-scale tests on 
lightplanes. Details on these studies 
are contained in NACA Technical 
Note 2991. 

Major findings of these tests, in which 
dummies were used in place of passen- 
gers: 

• Deceleration force of shoulder harness 
on the dummy’s chest ranged from 32 
to S0G when impact speed varied from 
42-60 mph. 

• Without shoulder harness, severe-to- 
fatal injury is likely, due to head and 
body striking the instrument panel, un- 
less the space in front of the occupant 
is free of obstacles for a distance ap- 
proximately equal to the length of the 
torso from hips to the top of the 
head, plus scat-belt elongation. This 
would necessitate a 31-45-in. space clear 
of any solid or unyielding protuber- 
ances.' As crash speed increases, the 
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DEL products help 

iy safer, higher, 


HYDRAULIC E0UIPMENT 


Through the years, Adel Division of General Metals 
Corporation has kept pace with the advancement of the 
aircraft industry’s exacting requirements for literally hundreds 
of precision-made products: hydraulic and pneumatic control 
equipment; heater, anti-icing and fuel system equipment, 
engine accessories, and clips and line supports. 

Adel design, creative engineering and specialized production 


ENGINE ACCESSORIES 


4 * 


today’s aircraft 
faster, farther 




FROM KITTY HAWK 


TO ADEL 

A Half Century of Flight Advancement 




ADEL— PREFERRED FOR AIRCRAFT THE 
WORLD OVER 


. CALIFORNIA 


HYDRAULIC & PNEUMATIC CONTROL EQUIPMENT • HEATER, ANTI-U 


& FUEL SYSTEM EQUIPMENT • ENGINE ACCESSORIES • LINE SUPPORTS 





Standard-Thomson 

^anjornatiic 

VENT VALVES 


Oil tank vent valve 



for accurate pressure control 


in oil tank or crankcase 

These small, lightweight, precision assemblies produced by 
Standard-Thomson can be adapted to meet the specific require- 
ments of any type of service . . . Pressure ranges, air-flow capaci- 
ties, aneroid element dosing and vacuum relief can all be varied; 
and fittings and connections can be built to meet individual needs. 
For complete information on the various types of approved vent 
valves produced by Standard-Thomson, please write: 
STANDARD-THOMSON CORPORATION • DAYTON 2. OHIO 


Standard-Thomson 


Makers of USAF-approved bellows • valves • lights 



Shut-off Tech-Forge Cockpit Vaporproof 

Valves Flexible Couplings lamp Assembly Cabin lamp 


instrument panel is moved farther back 
by the impact. 

• Fire hazard is relatively slight m this 
type aircraft. Civil Aeronautics Board 
statistics show that less than 4% of 
lightplanc accidents arc followed by 


• Seat belts used without shoulder har- 
ness "should be capable of withstand- 
ing higher breaking loads than those 
presently used,” NACA technicians 


THRUST & DRAG 


Messages We Doubt Were Ever Ra- 
dioed: According to a contemporary 
weekly (not specializing in aviation) one 
test pilot of North American's new 
F - 100 radioed back to earth: “If I were 
ten years older, this plane would be a 
great substitute for sex.” 

Having been privileged to know a few 
test pilots, my reaction would be that 1 
didn't think North American had any 
pilots that old. 

While we’re on the subject, most 
quotations purporting to come from test 
pilots don’t ring true. “It's a sweet 
ship,” one will be quoted, “and I be- 
lieve that we really have a world-beater 
in the Binswanger Bullfighter.” Or, im- 
mediately on stepping out of the cock- 
pit, another pilot will supposedly say: 
“Our design team of engineers and 
pioduction men have come up with an- 
other unbeatable combination in the 
Fairweather Fighter. It perfonned su- 
perbly on this test flight." 

But we know what pilots say, don’t 
we? “Who in God’s name designed 
those ailerons?” “Can’t ya fix that 
damned heater?” Or, the ultimate, ac- 
companied by flinging the Lombard hel- 
met to the ground and grinding it into 
the sand: “Never again, dammit, never 

A nice boost for the work at the Air 
Force Missile Test Center, with special 
accent on the down-range safety prob- 
lem, has been given by artist Leslie 
Turner in his adventure strip “Capt. 
Easy,” syndicated by NEA Service. 
Turner, who lives not too far from Pat- 
rick AFB, treated the subject with care 
and-most important-with accuracy, ex- 
plaining the elaborate precautions for 
safety in simple language with pictures. 
It was in this strip, incidentally, that 
the Northrop P-61 Black Widow made 
its first public apearance in World War 
II. Turner saw dozens of them flying 
over his place every day, and drew one 
into a rescue sequence for Capt. Easy. 

Just before a group of us recently 
took off in a medium transport, Av 
Wk’s Avionics Editor Phil Klass ques- 
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Forged-in Quality means Longer Life 
for Eaton Valve-Seat Inserts 

Eaton steel valve-seat inserts are made from hot-upset and 
pierced blanks. The forging process improves the physical 
characteristics of the steel, and provides superior wearing 
qualities in the finished inserts. 

The Eaton Saginaw Division is equipped by years of experi- 
ence, and modern specialized equipment for the high-volume 
production of seat inserts in all types and sizes — iron and 
steel, puddled or plain — for aircraft, motor cars, trucks, 
tractors, and Diesel engines. 

EATON MANUFACTURING COMPANY 

General Offices: CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 

EATON PRODUCTS: Sodium Cooled, Poppet, and Free Valves • Tappets • Hydraulic Valve Lifters • Valve Seat Inserts • Jet 
Engine Parts • Rotor Pumps • Motor Truck Axles • Permanent Mold Gray Iron Castings • Heater-Defroster Units • Snap Rings 
Springtites • Spring Washers • Cold Drawn Steel • Stampings • Leaf and Coil Springs • Dynamatic Drives, Brakes, Dynamometers 

31 






OUR JOB 


KEEP YOU FLYING 


SAFE LY! 



Type 440 
VHF Airborne 
Communications System 

Power Supply • Transmitter 
180 Channels 118-136 mc/s 
SO watts output 



* 


Type 429 

Glideslope Receiver 

A dual conversion superheterodyne 
receiver providing highly reliable 
I LS aircraft navigation 



The CAT 
Computing 
Automatic Tracker 

accurate ILS approaches. 
Relieves pilot pressure at most 
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Whoever you are, wherever you fly — 
the signals from Wilcox equipment will 
help you get where you're going and 
help you land . . . safely. 

Whafs more, Wilcox equipment has been 
helping scheduled, non-scheduled, 
government airlines— here and abroad— fly 
safely for more than 21 years. 

So, this suggestion— if you need communi- 
cation or navigation equipment . . . 
contact Wilcox first. 

wi I co x 

Electric Company, Inc. 


ri, IJ.S.A. 
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RHODES LEWIS PNEUMATIC 
ELECTION AND ACTUATING 
MECHANISMS SAVE 
SPACE, CUT WEIGHT 

This Rhodes Lewis mechanism, appro- 
priately named the “pogo stick” sup- 
plies launching force to eject stores 
perpendicularly into the air stream of 
high-speed military aircraft. Control 
is fully electric from remote position. 
Operation is pneumatic and com- 
pletely automatic. The unit reposi- 
tions itself for reloading after each 
e. Adaptations of the “pogo stick” 
Stgoare manufactured by Rhodes 
Lewis ^quantity for use on present- 
day militaiy'qircraft. 
or these new Ifghf-wi 
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AC 8 DC Aii Compiessois 
Rytafally Omen Air Compiessois 



§ 

Bleed Tuihine Ail Compiessois 
Ftagliss PmoimHc Swims 

Electikal 8 (Mink Cooliol Sysltms 
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AC 8 DC Motors 
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Small Acnssoiy luibim Dines 
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Pneumatic Vilas, Opeiated (Mncillr or Mechanically 
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^Pneumatic Election Systems '* 
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Take advantage of Rhodes Lewis engineer ms 
manufacturing bdlttl- to 0» Md <t ****“? P ”“' 
matic equipment. Your inquiries are cordially invited. 


RHODES LEWIS CO. 

ibsidiary of McCulloch Motors Corp, 



M ENGINEERS -MANUFACTURERS 


tioncd the stewardess about a horren- 
dous banging that we could hear. It 
came from under the third row of seats 
from the tail, and sounded like a hatch 
hanging. She smiled sweetly and said, 
"That? Oh, that's the turbines.” 

We smiled too. — DAA 

French Air Industry 
Asks Import Limit 

(McGraw-Hill World News) 

Paris-Thc aircraft industry in France 
is facing a crisis that threatens its con- 
tinued existence, warns an association 
representing the country's top manufac- 
turing firms. 

In a brochure sharply criticizing the 
aviation policies followed by all post- 
war French governments, the Union 
Svndicale des Industries Aeronautiques 
charges: 

• Funds for military aircraft production 
have been too small; an increase of ap- 
proximately 50%, or SI 00 million, is 
asked. 

• Industry lacks a coherent over-all pro- 
gram. A firm schedule of production 
should be established not subject to 
periodic changes, reductions or cancela- 
tions, says the association. Also, de- 
liveries of U. S. planes under military 
air program, should be limited to heavy 
bombers and other types the French 
industry docs not have the financial 
means to build. 

• French airlines, including national- 
ized Air France, have been permitted 
to buy nearly all of their planes abroad. 
Tlie government could prohibit pur- 
chase of foreign planes by refusing to 
make the necessary foreign exchange 
available. 

• Nothing has been done by the govern- 
ment to help French aircraft builders 
develop foreign markets. The associa- 
tion asks for an export program that 
eliminates custom duties on machines 
and materials used to build aircraft, 
grants longterm credits by the gov- 
ernment to foreign purchasers of French 
aircraft and simplifies the regulations 
governing export. 

USIA recommends creation of a per- 
manent committee of the National As- 
sembly to study and deal with aviation 
matters. 

Distribution of the brochure to gov- 
ernment officials and members of the 
National Assembly followed soon after 
announcement of the closing of So- 
cietc National de Construction Aero- 
nautiques du Nord’s (Sncan) large air- 
craft factory at le Havre. 

It also coincided with rumors of a 
reorganization among the three big 
nationalized airframe builders that 
would result m shutting down other 
plants and possibly elimination of 
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Radiography removes the doubt 


W ith the plane headed home and landmarks 
all “zeroed-in,” the soundness of this casting 
becomes vitally important. For it is part of an 
aircraft instrument which must be accurate 
without fail. 

That is why each of these eastings is subjected 
to the searching eye of radiography. It is the way 
to be sure no hidden flaw, no gas holes or porosities 


Radiography... 


quality castings. They have found it helps build 
an enviable reputation for delivering only good 
work. And besides, by radiographing pilot castings, 
changes in procedures are frequently indicated 

If you'd like details on how radiography can 
improve your operations, get in touch with your 
x-ray dealer. Or. if you like, write us for a free copy 
of "Radiography as a Foundry Tool.” 

EASTMAN KODAK COMPANY . 

X-ray Division, Rochester 4, N. Y. 


another important function of photography 






Over 300,000 pounds of precision production . . . 185 feet from 
wing tip to wing tip . . . drawing its unique speed and ceiling 
from eight powerful jet engines! That’s the Boeing B-52 . . . 
built to serve as a deterrent against aggression ... as a weapon 
of offense, if needed by our strategic air arm! 

In the ‘‘tradition of rugged dependability” established by 
Boeing's famous Flying Fortresses and Superforts, Boeing 
has selected Federal’s 3146-BS Airborne Power Supply to 
provide the B-52 with a DC output of 50 amperes, 28 volts. 

Federal’s 3146-BS is only one of a complete line of rugged, 
compact and efficient airborne and ground power supplies 
developed to meet aviation’s growing trend from generated 
DC to 400-cycle AC ... to furnish dependable DC power where 
required. Federal equipments are designed without expend- 
able parts that require frequent replacement. And all are pow- 
ered by Federal Selenium Rectifiers . . . first in the field ... out- 
standing for long service life and trouble-free performance! 

Whatever your DC requirements, write to Dept. E-5110. 




Federal Telephone and Radio Company 

SEIENIUM-INTELIN DEPARTMENT 100 KINGSIAND ROAD, CUFTON, N. J. 
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New Helio Design Lands Slow 


A six-place, twin-engine transport for 
a 20- to 200-mph. flight speed range 
coupled with short-distance takeoff and 
landing is the latest design develop- 
ment of Helio Aircraft Corp., Norwood, 
Mass. 

Design specifications of the configu- 
ration were revealed only recently, al- 
though estimated performance details 
were submitted to the Air Materiel 
Command's Engineering Division in 
mid-1951. 

► Improved Design-Designated the 
11-6, this plane design represents an 
improvement of the unusual character- 
istics demonstrated previously in flight 
by predecessor aircraft in the Helio- 

One of these, the single-engine YL- 
24 (Aviation Week July 27, p. 7) re- 
cently was delivered to the Army for 
service tests. This plane is basically 
similar to the four-place Helio Courier 
certificated by Civil Aeronautics Ad- 
ministration. 

► Lowspeed Combination— Helio’s H-6 
embodies basic characteristics of the 
stall-proof and spin-proof Courier, 
whose lowspeed performance is re- 
ported to result from a combination 
of highlift flaps, automatic leading edge 
slats and a system of lateral controls 
inducing instantaneous response at 
slowest speed. 

The H-6 Helioplane has the follow- 
ing specifications: 


• Design gross weight, 5,000 lb. 

• Useful load, 1,945 lb. 

• Engines are two 260-hp. Lycomings, 
driving 15-ft.-diametcr propellers. 

• Wing area is 400 sq. ft. 

• Wing span is 48 ft. 

• Takeoff run, 93 ft. This contrasts 
with 220-ft. takeoff distance for the 
single-engine Courier with a gross of 
2.800 lb. 

• Takeoff distance over a 50-ft. ob- 
stacle is 300 ft. Corresponding figure 
for the Courier is 500 ft. 

• Minimum speed is pegged at under 
20 mph. Experience with the Helio- 
plane control system on the single-en- 
gine model indicates that power-on level 
flight with full gross load at speeds un- 
der 20 mph. appears attainable, Helio 

Helio says that with partial load, the 
vertical component of propeller thrust 
exceeds the weight of the airplane. Be- 
cause a substantial part of the control 
surfaces lie within the slipstream, the 
company reports a strong possibility 
exists hovering may be practicable with 
further development. 

• Maximum speed at sea level, 201 
m P h - . . 

• Cruising speed at 8,500 ft. is 189 
mph. 

• Rate of climb at 5,000 ft., 1,715 fpm. 

• Rate of climb, at sea level with one 
engine, 770 fpm. 

• Angle of climb, sea level, 29 deg. 


• Service ceiling, 27,900 ft. 

The H-6 and previous Helioplane 
aircraft were designed by Prof. Otto C. 
Koppcn, in charge of aeronautical de- 
sign courses at Massachusetts Institute 
of Technology. 

Original specs were conceived by Dr. 
Lynn L. Bollinger, Harvard Business 
Research professor who now is Helio's 
board chairman. 

In addition to the Courier delivered 
to the Army, two other Helioplanes are 
flying at Norwood-a two-place version 
with large-diameter propeller and a 
four-place model with conventional size 
prop. 



Fuel booster pumps made by Pulsometer. 


Air Turbine to Drive 
3,500-Gph. Pump 

A British manufacturer is currently 
developing a jet aircraft air turbine- 
driven pump with a 3,500-gph. dis- 

tE company, Pulsometer Engineer- 
ing Co., Ltd., Nine Elms Iron Works, 
Reading, England, makes 40 types of 
aircraft fuel and fuel booster pumps 
whose capacities range from 11 to 2,000 
gph. and develop pressures up to 30 
psi. 

Pulsometer's pumps are suitable for 
use with gasoline, kerosene, methanol 
and water, water, and diesel oil. They 
will function satisfactorily up to 38,000 
ft. on 100 octane fuel. Under favorable 
conditions this fuel can be handled up 
to over 50,000 ft. 

The manufacturer says his pumps 
are used by most British airframe 
manufacturers including de Havilland, 
Fairey, Gloster, Handley Page, Hawker, 
Vickers-Amistrongs, A. V. Roe and 
Westland. 

Argentine Jet Liner 

A 40-passenger jet transport powered 
by four Rolls-Royce Avons has been 
designed by Dr. Kurt Tank, former 
top engineer with Germany's Focke- 
Wulf Aircraft during World War II, 
who now resides in Argentina. 

Dr. Tank predicts his jet transport 
will be capable of cruising at approxi- 
mately 600 mph. Placement or the 
turbojet powerplants "is quite revolu- 
tionary and still secret,” the designer 
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Waffles Stiffen Highspeed Structures 


• Grid provides two-way 
integral stiffening. 

* Lockheed reports tests 
in forging this pattern. 

Development of very highspeed air- 
craft imposes new responsibilities on 
the structures specialist and the pro- 
duction engineer that conventional de- 
sign and fabricating methods do not 
meet. Newer techniques are needed for 
maximum structural efficiency and top 


The usual built-up assemblies, with 
skin fastened to internal structure, do 
not fit adequately in the scheme which 
calls more and more for thin wings and 
highly stressed airframes. Integrally 
stiffened structures— where the sheet 
and its internal support are one piece— 
provide a solution to this problem. 

► New Configuration— The "waffle” 
pattem is one of the promising new 
configurations now under consideration 
for integral stiffening (AvrATioN Week 
J an. 5, p. 20). It gets its name from the 
way the stiffeners run— both longitudi- 
nal and transverse— to form a waffle 
effect. 

On this makeup for integral panel 
structures, Lockheed Aircraft Corp., 
has done considerable research on its 
own. It also is conducting additional 
studies in conjunction with the Air Ma- 
teriel Command. Aim is to get full- 
size, waffle-stiffened test panels which 
would be useable directly as aircraft 
components. 

At present, Lockheed production 
parts have unidirectional integral stif- 
feners. A more efficient structure could 
be obtained by incorporating the waf- 
fle's additional stiffening elements in 
the transverse direction, improving the 
shear-carrying capacity of the panel. 

Where the size of the part docs not 
prohibit, the most feasible method for 
producing this waffle configuration is by 
press forging. 

► Methods Limitations— In addition to 
forging integrally stiffened panels gen- 






EXPERIMENTAL FORGING specimen rests on stiffener forming blocks (left); at right, 
the assembly is turned over and the forming blocks moved out. 
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In the products you manufacture, do you face the problem of 

Do you face extreme problems of corrosion or oxidation? 

If so. Harper's broad experience in working in high temper- 
ature metals can help you. 

The Aero Division of Harper specializes in fastenings of such 
new high temperature metals as Refractalov. A-286, Hastelloy 
Alloys, Inconel, Discaloy, 19-9-DL. Greek Ascaloy. Titanium, 
and all Stainless Steels. At Harper, metallurgists and engineers 
are constantly working with these new metals and developing 
improved methods of producing fastenings from them — methods 
to assure better fastenings — stronger fastenings — at lower cost. 

Today, the Aero Division of The H. M. Harper Company is 
serving many of the leading producers of aircraft engines, air- 
craft frames, guided missiles and equipment having to do with 
atomic energy. This wide experience, hacked by Harper's years of 
metallurgical, engineering and manufacturing knowledge, 
is available to you. Mail the coupon for Bulletin HTA. 






RESEARCH laboratory’s 300-ton hydraulic 
press with forging dies installed. 


erally can be produced by casting, ex- 
truding and machining. 

However, cast makeup in most in- 
tegrally stiffened designs is prohibited 
by structural requirements. 

The tremendous size of some in- 
tegrally stiffened panels used on cur- 
rent Lockheed aircraft makes it neces- 
sary to machine these parts from plate 
stock on equipment (Giddings & Lewis 
skin mill), specially designed for this 
type of production (Aviation Week 
Mar. 16, p. 4-4). These self-stiffened 
panels arc made with unidirectional 
stiffeners at the present time. 

Lockheed also is using extruded in- 
tegrally stiffened structures. Currently 
available extruded self-stiffened sheet 
not only is confined in maximum width 
by the capacity of the extrusion presses, 
but also is limited to the parallel stif- 
fener configuration. 

► Small-Scale Work Now-Lockhccd 
initiated its research urogram on waffle- 
stiffened panels in 1932. Purpose of the 
study was to obtain information on 
large "precision" press-forgings. 

Tests have been run in Lockheed's 
research laboratories, utilizing a 300- 
ton hydraulic press, to investigate typi- 
cal sections from a large waffle-type 
panel. Relationships observed in these 
small-scale trials are seen as allowing 
Lockheed engineers to design full-scale 
panels c-mbodving proportions that have 
proven feasible to forge. 

It is anticipated that parts desired 
will require very heavy presses to get 
close-tolerance panels in sizes large 
enough efficiently to replace built-up as- 
semblies. First of the giant forge ma- 
chines should be operating next year, 
under the Air Force heavy press pro- 
gram. These new machines are ex- 
pected to turn out work with closer 
tolerances and thinner sections than is 
the case now. 

► Studies and Findings— In Lockheed’s 
waffle-panel studies, relationship of the 
following variables to forging character- 


TEMPERATURE vs. Rib Height for 75S 
aluminum and 52S magnesium. 



FORGING TOOLING consists of flat 
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BLANK THICKNESS vs. Minimum Rib 
Height for 75S aluminum alloy. 


DWELL TIME vs. Minimum Rib Height 
for 75S aluminum alloy test part. 
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LEAR VGI SYSTEM 
...SIXTH SENSE 
FOR THE BOEING B-47 


In hich-speed maneuvering hazardous errors are intro- 
duced by conventional attitude indicating instruments. 
For greater safety, the jet plane needs something special 
in the way of an attitude indicator. For the Boeing B-47 
and other jet bombers and fighters, this critical function 
is performed by the Lear Vertical Gyro Indicator System. 

Operating as the plane's “sixth sensei’ the Lear VGI 
system is designed to measure and display deviation from 
horizontal flight with near-perfect accuracy and speed. 
All necessary gyros, amplifiers, and power supplies are 
contained in one compact unit which is remotely 
installed, transmitting pitch and roll intelligence elec- 
trically to the flight attitude indicator. The Lear VGI may 
also be used as a master vertical reference for an auto- 
pilot, radar, or other equipment. 

Let us discuss your problems in instrumentation. We 
have been solving the tough ones for almost a quarter 
of a century. 






Shell Aviation fuel carries the 
most passengers . . . the most 
air freight . . . the most air mail in 
the United States today. 


On the average airline trip, 
it takes only slightly more 
aviation gasoline to carry 
you to your destination than 
is needed to fill the tank 
of your automobile . . . about 
20 gallons per passenger. 



istics have been investigated: 

• Forging temperature and pressure. 

• Duration of pressure (dwell time). 

• Original blank thickness. 

• Effect of final skin thickness on oc- 
currence of forging defects. 

• Stiffener thickness and height. 

On the basis of development work 
completed at Lockheed, the following 
general conclusions have been made: 

• Single-stage press forging is a feasible 
method for producing waffle-type 
panels. 

• Skin thicknesses as low as 0.250 in. 
may be forged in 75S aluminum. 
Thicknesses less than 0.250 may be ob- 
tained by subsequent skin milling. 

• Nominal forging temperatures for 75S 
may not exceed 850F. 

• Dwell time of from 1 to 5 min. will 
be required for forging pressures in the 
range of 10 to 30 tons/sq. in. For 
higher pressures, shorter dwell times 
will be required. 

• When the ratio of stiffener-thickness 
to blank-thickness is large, a "buckling” 
type of defect occurs. When the ratio 
is intermediate, a “stick-in” type of de- 
fect results— caused by vertical shear 
within the base of the stiffeners. When 
the ratio is small, sound parts can be 

• Thin blanks require higher pressures 
than thick blanks, to produce stiffeners 
of similar height and thickness. 

• Thin stiffeners require more pressure 
than thick stiffeners of similar height, 
from blanks of the same thickness. 

► Other Benefits— The research pro- 
gram will advance precision forgings 
generally, because the close tolerances 
inherent in waffle-type parts will con- 
tribute much additional experience in 
tooling. While forging dies today gen- 
erally utilize ordinary die-sinking tech- 
niques, precision press forgings will re- 
quire a higher quality of tooling, com- 
prised of segments and inserts. 

Two of the key men in Lockheed’s 
program are research engineer Howard 
B. Wilcv, and production design en- 
gineer Fred C. Pipher.-Irving Stone 

Wood Laminate Used 
In Aircraft Tooling 

A high-density wood laminate, widely 
used by the British aircraft industry 
since the beginning of World War II 
in such applications as aircraft pro- 
peller and helicopter rotor blades, tem- 
plates, and rubber press, spinning and 
hand form blocks, is now being made 
available in this country. At least one 
major West Coast airframe manufac- 
turer is using the laminate, called Hy- 
du-lignum. It is also used in the 
Hawker Hunter. 

► U. S. License— U. S. Bobbin & Shuttle 
Co., Lawrence, Mass., has an exclusive 
American sales agreement with the 




FOREMOST BUILDER OF AIRCRAFT CABLE 
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CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORNIA 





STRETCH-FORM block of Hy-du-lignum 
high-dcnsity wood laminate. 


British manufacturers, Hordern-Rich- 
niond. Ltd. The American agent cites 
these features of Hy-du-lignum: 

• Machinabilitv. The material is easier 
to handle than many "compregs,” is 
self-lubricating in operation and has a 
low coefficient of friction. 

• Cost. Cost savings over comparable 
steel tools is quoted at 75%: over zinc 
tools, 50%. 

• Weight. Hy-du-lignum is 1/6 the 
weight of steel. 1/5 that of Kirksite 
and 1/2 that of aluminum. Result is 
easier handling and more compact 
storage with ability to use full height 
of shelving which might not support 
heavier metal dies. 

• Life. I lie material gives long produc- 
tion tool life, and is wear- and shock- 
resistant and n on-brittle. 

• Strength and uniformity. Compres- 
sion value of 55,000 psi. provides the 
strength required to form the hcavier- 
gage metals now used in the manu- 
facture of highspeed aircraft and mis- 
siles. Uniformity is assured by using 
thin, selected, hardwood veneers whose 
knots and flaws have been eliminated 
as much as possible through careful 

U. S. Bobbin stresses the fact that 
Hy-du-lignum is not impregnated— is 
not a “eompreg.” It is a laminated 
wood of hardwood veneers, interleaved 
with a synthetic plastic resin film sheet 
and compressed and heat-pressure- 
bonded to a compression of 35,000 
psi. Result is a material which may be 
treated like hardwood— machined with 
wood-working tools, sawed, planed, 
turned, drilled and tapped without 
cutting lubricant. It may be sanded, 
scribed, polished, waxed, varnished and 
painted as desired. 

► British Users— Hy-du-lignum has been 
successfully used in such applications 
as propeller blades for the Spitfire and 
other British fighter and bomber air- 
craft. More recently, it has been used 
for leading edge spars on the main and 
tail rotors of the Bristol 171 single- 
rotor and 173 twin-rotor helicopters, 
U. S. Bobbin says. The firm adds that 
Hordern-Richmond is currently in pro- 
duction of blades for Bell helicopters 
and Aeromatic propellers. 

► Availability— Currently, U. S. Bobbin 
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J.HIS PRODUCTION LINE SCENE in the North 
American Aviation plant at Los Angeles shows Thermo- 
flex* Insulation Blankets being applied to tail pipes of 
North American Sabre Jets on order for the United 
States Air Force. 

Now standard protection for many Air Force and Navy 
jet aircraft, these flexible blankets insulate and protect the 
airframe against searing heat generated by jet power. 

Thermoflex Blankets are custom-fabricated with 
highly stable Thermoflex RF Felt. Developed by Johns- 
Manville Research and Insulation Engineers, this time- 
tested refractory fiber felt is sealed between sheets of 
corrosion-resistant metal foils. In manufacturing 
Thermoflex Blankets to specification, careful attention 
is given to the accuracy of cutouts for engine supports, 
actuator mountings, fuel lines, thermocouple leads 


and other controls. The precision-formed grooving 
and edges of the blanket . . . the close fit at cutouts . . , 
maintains maximum insulation value for the entire 
application. Furthermore, edges at cutouts are suitably 
sealed to prevent fuel penetration into the insulation felt. 

In addition to insulating tail pipes, engine cones, 
turbine casings and afterburners . . . Thermoflex 
Blankets in special preformed shapes are used to in- 
sulate, protect, and fireproof fluid storage tanks, air- 
conditioning systems, thermal de-icing ducts and many 
other assemblies in all types of aircraft. 

Why not send for your free copy of the illustrated 
folder IN-136A? It tells the complete story of Thermo- 
flex Blankets for aircraft power plants and airframes. 
Address Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, 199 Bay Street, Toronto 1, Ontario. 


I Z\ Johns-Manville 


PRODUCTS for the 
AVIATION INDUSTRY 


45 





plans to maintain in America complete 
inventories of British-made Hy-du-lig- 

Later, if demand warrants, the com- 
pany will undertake to manufacture the 
material in this country. 

Hy-du-lignum is available in two 
densities: 

• High density, grade 22/T/82, comes 
in standard thicknesses of A in. to 
2 in., in A -in. increments; and 2 in. to 
4 in. in 4-in. increments. 

• Medium density, grade 22/T/60, is 
available in the same standard thick- 
nesses and increments as the high- 
density material, except that maximum 
standard thickness is 2 in. instead of 
4 in. 

However, boards of both densities 
may be furnished in specified thick- 
nesses other than standard up to 8 in. 
for the high-density product and up to 
6 in. for medium-density material. 

Standard size boards measure 84x32 
in. Other sizes, available in various 
densities, are 82x31 in., and 84x14 in. 

Impregnator Seals 
Porosity in Castings 

Impregnators for using styrene-base 
material to seal micro-porosity in cast 
electronic and aircraft parts are being 
introduced by L. O. Koven & Brother, 



Inc. Varnish and wax may also be 
used as sealants. 

Castings are placed in baskets which 
are lowered into vacuum chamber of 
impregnator. Castings are thoroughly 
de-aerated prior to impregnating. 

Pumping of impregnating solution 
into tank follows. Then pressure of 
100 psi. is applied and held long 
enough to assure complete penetration. 
Excess solution is flushed out through 
piping at bottom of tank upon comple- 
tion of process. 


Impregnator measures 36 in. in diam- 
eter, is made of i-in. carbon steel with 
4-in. gasketed cover equipped with 
swingbolts and pivot-mounted with 
counterweights. Sixteen 1-in. iron plates 
on bar form counterweights. 

L. O. Koven & Brother, Inc., 156 
Ogden Ave., Jersey City 7, N. J. 


PRODUCTION BRIEFING 


► Republic Aviation Corp., Farming- 
dale, N. Y., has leased a building in 
Hicksville having 31,500 sq. ft. of floor 
space, to be used as a tool shop. The 
facility will be the fourth Republic plant 
on Long Island, N. Y-, and brings the 
firm's total floor space to more than 
2.3 million sq. ft. 

► Arde Associates, Newark 2, N. J., has 
formed a Precision Engineering Divi- 
sion with facilities for design ana fabri- 
cation of tools, jigs, process and produc- 
tion test equipment and to supplement 
Arde’s rocket research. 

► F. S. Stewart Associates, 10819 Ven- 
ice Bldv., Los Angeles 34, Calif., has 
been formed to handle chemical re- 
search and engineering services in the 
plastics and related organic materials 
fields. 



MAKE YOUR AIRPLANE PAY THE YEAR AROUND 

with EXTRA UTILITY, SAFETY, SERVICE and ECONOMY 

FLY ALL WINTER 

with 

FEDERAL ^ SKIS 


Hydraulically Actuated COMBINATION 
WHEEL-SKIS FOR THESE POPULAR NEW PLANES 


• BEAVER • CESSNA 140, 170, ISO A 195 

• OTTER • STINSON 

• PIPER Super-Cub, Pacer and Tri-Pacer 

Depend on FEDERAL for the finest and greatest 
advancements in airplane skis! ALL FEDERAL 
skis sold will meet C. A. A. and new D.O.T. require- 
ments. Get full year-around use from every plane 
with safe, dependable approved FEDERAL skis. 
Take off and land on either deep snow, ice or bare 
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Fluorescence analysis is the new. fast way to 
find out which elements and how much of each 
are in alloys — without destroying the sample 
of the alloy. 

This trick is accomplished by bombarding the 
alloy specimen with X-rays using a Fluorescence 
Analysis Unit produced by North American 
Philips, Inc. The x-radiations of each element 
bounce off the specimen only to be separated 
according to wavelength and measured. 

As the x-radiations leave the specimen they 
shoot through bundles of fine tubes known as 
"collimators”. The collimator acts as a kind of 
traffic cop, keeps the rays moving in parallel 
lanes, reduces divergence. This is an interesting 


job, and we’re pleased that North American 
Philips chose Superior fine nickel tubing for it 
on the basis of its uniformity in diameter, wall 
thickness and finish. 

Undoubtedly you have opportunities where 
tubing could be helpful — as a carrier, a weight- 
saving structural member, or as a shape that saves 
machining time. Look into the variety of forms, 
sizes, and analyses Superior produces to tight 
specifications. Take advantage of the experience 
and testing facilities that Superior brings to focus 
on your problem. Tell us the nature of your 
application and we’ll send you information and a 
Data Memo by return mail. Superior Tube Com- 
pany, 2040 Germantown Ave., Norristown, Pa. 
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How Parker tank-mounted valves save weight 
by allowing 25% smaller fuel line sizes 


"When you specify fueling equipment, you’ve 
got many problems to consider. We believe the 
best solution is offered by tank-mounted dia- 
phragm valves like these", reports Everett Badger, 
shown at the right. He is Chief Engineer of the 
Fuel Division at Parker Aircraft Co. 

“You can save weight”, Badger adds, “because 
the lower pressure drop of tank-mounted valves 
allows you to use about 2 5 per cent smaller line 
sizes. Their pressure drop of about 6 psi at 200 
gpm is roughly one-half the loss through a 
similar valve mounted in the fuel line (includ- 
ing exit losses where fuel enters the tank). 
These savings let you use smaller, lighter lines 
without reducing the rate of flow to the tank. In 
addition, tank-mounted valves weigh about 40 
per cent less. 

“In the nearly ten years since Parker first 
started making diaphragm valves, we’ve never 
had one rupture in service. 


“As for contaminant resistance, there are 
simply no close fits in this valve or the pilot 
valve where contaminant might jam. 

"The same basic diaphragm valve can easily 
include a second operating diaphragm unit to 
perform various functions such as flow propor- 
tioning or secondary fuel shutoff protection. 
Pilot line ports can be located on either the 
tube-inlet side or on top of the valve. 

“Parker’s pilot valves, like the one shown at 
the right, are available in single or dual styles 
with many auxiliaries. Because these valves are 
essentially pressure closed, there's no chance 
for 'hang-up' or faulty operation. 

“A brand-new Parker booklet, 'Design Hints 
for Aircraft Fueling Systems’, is just off the press. 
Send for your copy today.” 

Parker Aircraft Co. 

5827 W. Century Boulevard, Los Angeles 45, California. 

Subsidiary of The Parker Appliance Company 


P arker 

Hydraulic and flui 



Pilot Valve 


Diaphragm 

Valve 



Destruction test proves casting deflects far below 
950 psi burst pressure of diaphragm. We’ve run 
millions of test cycles without failure of diaphragms. 


What other components for hydraulic and fuel systems 
interest you? Parker Aircraft Co. builds a wide variety 
of engineered products for many different applications. 


Speed your inquiries for aircraft valves and fittings by 
addressing everything to Parker Aircraft Co. Both 
sales and engineering are now at this one location. 


Mail this coupon today. Be sure to check the in- 
formation desired. If you have any other questions, 
please write to Parker at the address shown above. 
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Collins Typifies Avionics Growth 

Sales increase 25% to more than $80.2 million in 
a year; backlog reaches new peak of $255 million. 



ENGINEERS 

AND 

SCIENTISTS 

You are invited to write regard- 
ing long-range projects at North- 
rop Aircraft, Inc. Exceptional op- 
portunities now exist to join the 
company’s engineering and scien- 
tific staff. If qualified, you may 
select important developmental 
work, or equally vital production 
engineering. 

Examples of positions open: 

SCIENTISTS 

ELECTRONIC PROJECT ENGINEERS 
ELECTRONIC INSTRUMENTATION 
ENGINEERS 
RADAR ENGINEERS 
FLIGHT-TEST ENGINEERS 

AERO- AND Til ERMODY NA M ICISTS 
SERVO-MECHANISTS 
POWER-PLANT INSTALLATION 
DESIGNERS 

STRUCTURAL DESIGNERS 
ELECTRO-MECHANICAL DESIGNERS 
ELECTRICAL INSTALLATION 
DESIGNERS 

ENGINEERING DRAWINC CHECKERS 

Qualified engineers and scientists 
who wish to locate permanently 
in Southern California are invited 
to write for further information 
regarding these interesting, long- 
range positions. Include an out- 
line of your experience and train- 
ing. Allowance for travel expenses. 


Address correspondence to 



Rapid growth of the avionic market 
is illustrated by the new peaks in sales, 
earnings and backlogs listed in the an- 
nual report of Collins Radio Co., a 
leading producer of avionics equipment. 

Sales reached more than 580.2 mil- 
lion in the year ended July 31, 1953, 
up some 25% from the 564.3 million 
of the 1952 period. Net profit after 
taxes was up 15%, to 51,953,613, for 
the 1953 period, compared with $1,- 
685,651 for 1952. Giving effect to the 
stock dividends of 25% in 1952 and 
10% in 1953, a total of 426,409 shares 
of common stock were outstanding at 
July 31, 1953. Earnings, on this basis, 
aggregated 54.50 per common share 
for the 1953 fiscal year, compared with 
S3.87 on the adjusted capitalization for 
the 1952 period. 

► Tax Toll— Tlic report shows that taxes 
took more than double the residual 
earnings for the stockholders in 1953. 
Collins paid heavily in excess profits 
taxes. Without regard to other adjust- 
ments, which arc unknown, influencing 
tax liabilities, the excess profits taxes 
paid by the company last fiscal year ap- 
pear to be 51,285,569, equivalent to 
about 53.30 per common share. Total 
taxes were 54,732,465. 

The lapse of EPT this calendar year- 
end will prove beneficial, but only for 
the seven months of the current fiscal 
year. However, these benefits may be 
offset in the future by renegotiation on 
available earnings, although the com- 
pany is optimistic. 

Study of the report indicates that 
Collins has been able to obtain im- 
proved prices on its contract price rc- 
determination processes. This may fur- 
ther lend substance to the manage- 
ment's expectation that renegotiation 
for the 1951, 1952, and 1953 fiscal 
years will result in “no significant 
changes.” The company shows in its 
balance sheet as of July 31, 1953, an 
item for 5233,068, representing "un- 
billed price revisions.” Last year (for 
1952) a similar item was shown at 
S2.469.786. 

► Profit Margin Drops— Net profit mar- 
gins on sales shows a continuing de- 
cline, being 2.4% for 1953, 2.6% for 
1952, and 3.8% in 1951. 

But net worth was at a new high at 
July 31, 1953. aggregating 59.2 million, 
equivalent to 519.96 per common share, 
and comparing with 57.5 million a year 


earlier, or $15.93 per share on the ad- 
justed capitalization. 

Unfilled orders at July 31, 1953, were 
also at a new high ($255 million com- 
pared with $250 million a year earlier) 
despite heavy deliveries. To finance its 
requirements the management reported 
drawing down $13.7 million of its 515- 
million V-loan credit. Working capital 
of more than 55.9 million was shown 
as of July 31, 1953, an increase of 
5900,000 during the year. 

► [ lie Intangibles— As with all leading 
engineering and development com- 
panies. considerable values of an in- 
tangible nature arc inherent in the 
financial statements but not always 
clearly indicated. 

Significantly, the company's annual 
report observed: 

"Our production programs are 
founded entirely upon the develop- 
ments of our engineering and research 
laboratories and represent improve- 
ments in the communication and navi- 
gation arts. These arc of such magni- 
tude that it has been found necessary 
to develop some dozen ‘second source’ 
contractors on the military side to meet 
requirements beyond the capacity of 

► Diverse* Operations— Still another sec- 
tion of the report reveals the diversity 
of the company's programs and its vari- 
ous government customers. 

These agencies include the Navy, 
Air Force, Army Signal Corps, Justice. 
Treasury, State, Commerce. Interior De- 
partments and the Atomic Energy Com- 
mission. Some 75 different equipment 
or equipment systems— all developed by 
Collins-were being produced by the 
company and a dozen other major elec- 
tronic subcontractors for these various 
government departments, the report 

► Commercial Business— While the gov- 
ernment is Collins’ chief customer, 
commercial sales are also reported to 
be in a strong uptrend. Management 
estimates that about 75% of all air 
transport communications and naviga- 
tion equipment purchases during the 
year were of Collins manufacture. The 
aviation industry has developed into 
the largest single commercial market 
for the company’s equipment. 

New products in other fields arc also 
becoming more prominent. For ex- 
ample, a stronger market for replace- 
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ment broadcast equipment is develop- 
ing as that industry is forced to com- 
pete with television. Sales in 1953 in- 
creased materially over those of the 
previous year with a substantial volume 
of transmitter business booked for de- 
livery in the current year. 

Research and engineering develop- 
ment expenditures remain high, being 
almost $10 million in the 1953 fiscal 
year. But it is this research effort and 
application which is primarily respon- 
sible for management’s assertion that 
more than $600 million of Collins-de- 
signed equipment has been manufac- 
tured or put on order since World 
War II. — Sclig Altschul 


Northrop Net Rises 
While Sales Drop 

Net profits rose while sales dropped 
in the fiscal year ended July 31. 1953, 
Northrop Aircraft, Inc., reveals. The 
apparent contradiction is the result of 
a special tax credit. 

Total sales for the 1953 period 
amounted to 5184.2 million, contrasted 
to $187.5 million indicated for 1952. 
Net income before federal taxes was 

56.953.359 for fiscal 1953, against 
$7,485,440 in 1952. In other words, 
operating earnings were somewhat lower 
this past period. 

Net income after taxes amounted to 

52.338.359 or 53.64 per share in 1953 
compared with 54.22 the year earlier. 
However, special tax credits resulting 
from adjustments of prior years’ opera- 
tions were included in 1953 accounts 
and amounted to $1,022,157, or 51.59 
per share additional. 

The Northrop management revealed 
a backlog of $508 million at July 31. 
1953, with additional contracts of about 
S167 million in the process of negoti- 

Net worth of the companv improved 
to more than 512.4 million.' or 519.36 
per share at the 1953 fiscal year-end. 
up from the $9.6 million, or 516.65 
per share a year earlier. 

► Credit Arrangements-To help finance 
its requirements. Northrop has a 513- 
million credit agreement under which 
it has agreed to assign all claims for 
government contracts. Of this credit, 
$10 million was drawn down. Also out- 
standing were obligations of S2.8 mil- 
lion due the Reconstruction Finance 
Corp. and about 5420,000 notes pay- 
able incurred on the acquisition of its 
subsidiary, the Radioplane Co. 

The company's annual report asserts 
that its principal “item,” the F-S9 
Scorpion, "is expected to remain stand- 
ard Air Force equipment for some 
time.” Also, management expresses 
considerable hope for its guided missile 
development and production.— SA 



Northrop Aircraft production specialists initiate and install 
time-saving, cost-saving methods. The ''half-shell" assembly 
technique, illustrated above, permits free installation of 

equipment in Scorpion F-89 interceptors now in production. 
Equations are used to solve problems. At Northrop Aircraft, the 
prime equation combines teams of administrators, outstanding scientists, 
and production specialists with modern industrial and research 
facilities. The combination efficiently converts imagination and 
knowledge into actual materiel of advanced design and incalculable value. 



NORTHROP AIRCRAFT. INC. 

Pioneer Builders of Night and All Weather Fighters sau 
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J&H announces development of 
three new 8000-rpm, continuous- 
duty, d-c generators for jet aircraft- 
unique "straight-through" air path 
design provides maximum cooling. 
High-speed accessory pads on current 
jet engines create the need for a gener- 
ator which can operate continuously and 
efficiently at 8000 rpm. Present gener- 
ators, designed primarily for use on 
reciprocating engines, do not meet that 
demand — high temperatures and 
stresses greatly reduce service life of 
bearings, commutators, brushes and in- 
sulation-making new generator devel- 
opments a vital necessity. 

Responding to this need, and nearing 
production on three models, J&H is the 
first manufacturer to announce devel- 
opment of essential high-speed, d-c 
generators for use with jet aircraft 
engines. All models arc “true” 8000- 
rpm. continuous-duty, d-c generators. 

J&H engineers, in developing the new 
units, have refined conventional aircraft 
generator design to include: 

1. Elements capable of withstanding 
higher operating temperatures 

2. Greater heat transfer areas to re- 
duce heat flow resistance 

3. Design changes to reduce heat losses 
Maximum cooling is provided through 
one of the most unique features of the 
new units, a “straight-through” air path 
that allows free air passage under the 
commutator and through the armature. 

Specially designed blast caps are 
available to meet specific airframe re- 
quirements or to effect reduction in 
over-all generator dimensions. 


Jack&Heintz 


CLEVELAND 1, OHIO 
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GENERATORS FOR JETS 



J&H looks to the Future 


In addition to the d-c generators described, 
several new a-c generators will be available soon. 
This group of alternators includes: 

G 181-1 — a 30-kva, 4800 to 7200-rpm air-cooled 

G281 — a 40-kva, 6000-rpm air-cooled unit 
G186— a thermal -lag unit with a magnetic 

G190 — an oil-cooled unit 
G180— an air-cooled 6000-rpm unit developing 
120 kva with air pressure of 6" water, 160 kva 
with 12" water. 

J&H engineers will be glad to work with you in 
developing aircraft electrical, mechanical or 
Imlraulie devices to meet your special require- 
ments. Write Jack& Heintzjnc., 17635 Broadway, 
Cleveland 1, Ohio. 



Aircraft Generating Equipment— a-e and d-c— including Control Systems and Components • Electric 
Starters • Actuators and Special Aircraft Motors • Custom-built Commercial Motors • J&H Eisemann Magnetos 




New Bendix Glide Slope System 


FOR COMMERCIAL AN 

The Bendix Glide Slope Receiver system features 
a 20-channel receiver (the MN-100A). This is 
integrated with the Bendix Omni-mag. (MN-97B) 

. . . with the flush mounted antenna (the MN-92A) 
and with the famous Bendix Da-Nite channel 
selector (MN-81). 

Excellent Stability 

Resonant frequency stability insures reliable, 
stable signals under all kinds of operating condi- 

The system’s high degree of “on course” stability 
and “course width” stability is characteristic of 
this fine Receiver. 

High Sensitivity 

Another one of the system’s advantages is its 

Hendix THE MOST TRUS 
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EXECUTIVE AIRCRAFT 

high sensitivity . . . substantially more sensitive . 
than other receivers. 

It’s so reliable too. Day in and day out its course 
indications are true under varying changes of tem- 
peratures, voltage and signal field strength. 

Weighing less than 13 pounds, the Receiver is 
mounted in ]A ATR housing. 

For more information, write to Bendix* Radio at 
the address below. 


BENDIX RADIO 
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‘Vibragyro’ Takes Cue From Housefly 


• Like a fly’s halteres, vi- 
brating tuning fork in 
Sperry gyro helps sense 
changes in direction. 

Bv Philip Klass 

A radically different type of rate 
gyroscope, which uses a tuning fork 
.'vibrating mass) instead of the familiar 
rotating mass, to measure angular vel- 
ocity was shown to industry and mili- 
tary' engineers for the first time during 
a recent closed meeting sponsored by 
the Navy Bureau of Aeronautics and 
Sperrv Gvroscope Co. (Aviation Week 
Nov. 9, p. 7). 

In principle, the new "vibragyro” re- 
sembles the vibrating organs (known as 
halteres) on the household fly which 
enable it to sense changes in direction. 

Purpose of the meeting was to to 
arouse industry interest in applying the 
Sperry' development to a variety of air- 
craft and missile stabilization, naviga- 
tion, and fire control systems where con- 
ventional rate gyros are now used. An- 
other objective was to spark further 
developments in vibrating gyros by 
other gyro manufacturers. 

The 30 engineers who attended the 
symposium included representatives 
from such companies as General Elec- 
tric, Westinghouse, North American 
Aviation. Bendix Aviation, and Bell Air- 
craft, as well as Massachusetts Institute 
of Technology, John Hopkins Univer- 
sity, and the Army, Air Force. Navy, 
and National Advisory Committee for 
Aeronautics. 

► Testing in Autopilot— Sperry revealed 
that it is currently testing the new type 
gyro, which it has trade-named the 
"Gyrotron,” in an experimental Navy 
automatic pilot. (Smiths Aircraft In- 
struments Ltd., British automatic pilot 
manufacturer, originally tried using vi- 
brating gyros in its SEP-1 autopilot, but 
switched to conventional rate gyros.) 
From Canada, the recent quarterly bul- 
letin of the National Aeronautical Es- 
tablishment reports experiments with 
the vibrating reed type of gyro. 

► Detailed Analysis-A detailed theo- 
retical analysis and des-ription of the 
vibrating gyro are contained in two 
articles appearing in the November is- 
sue of Aeronautical Engineering Re- 
view, publication of the Institute of the 
Aeronautical Sciences. One of the 
articles is written by Joseph Lyman, a 



former Sperry engineer who is now with 
Aeronautical Instruments Laboratory of 
Mineola. The other is a joint paper by 
R. E. Bamaby and J. B. Chatterton of 
Sperrv and F. H. Gerring of BuAer’s 
electronics division. 

Lyman told Aviation Week that 
his paper had been written almost 
three years ago but that the Navy had, 
until recently, declined to approve its 
publication, for security reasons. It is 
reasonable to assume that work on 
vibragvros has progressed considerably 

► Began in 1937— Sperry’s work with 
vibrating gyros, which began in 1937. 
was first disclosed in Life magazine in 
1946 in a story comparing the device to 
the fly’s halteres. Some observers in- 
terpreted this disclosure to mean that 
Sperry did not intend to pursue the 
work further, else it would not have 
tipped its hand so early. 

Lack of further announcements on 
the subject, which appeared to confirm 
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VIBRATING like a tuning fork, vibragyro does work of a gyroscope. Capt A. C. Packard 
of BuAcr shows unit to F. H. Gcrting (center), BuAer, and R. E. Burnaby, Sperry. 



. . . call on Decker! 

And your aircraft will be 
airborne sooner. . . . for 
Decker Aviation Corpora- 
tion can handle all your 
aircraft instrument repair, 
overhaul, or modification 

From a single gage to en- 
tire flight panels— from gun 
charges to gyro directional 
indicators — you can depend 
on Decker’s laboratory fa- 
cilities and skilled techni- 

Decker was among the 
first to be CAA licensed for 
all four instrument classifi- 
cations. It has maintained 
this leadership ever since 
through precision workman- 
ship and prompt deliveries. 



^Decker 

AVIATION CORP. 

1361 Frankford Ave., Philo. 25, Pa. 


this observation, was actually due to 
company and military secrecy. 

► Vibragyro Advantages— Here arc some 
of the advantages which Sperry and the 
Navy see for the new device: 

• High sensitivity. Lack of beatings 
used in conventional gyros, and asso- 
ciated coulomb friction, gives the vi- 
brating gyro an extremely high sensi- 
tivity. Response times in the order of 
0.005 second or lower can be achieved, 
Sperry engineers report. 

• Wide range. The vibragyro can meas- 
ure both extremely small and large ang- 
ular rates, varying over a range of more 
than one million to one, with good 
linearity, Sperry says. 

• Ruggcdness. Absence of bearings and 


dynamic balance problems makes device 
extremely rugged and able to withstand 
high Gs.' 

• Single-axis sensitivity. The vibragyro 
is sensitive only to angular velocity 
about a single axis: accelerations about 
any axis do not introduce steady state 

• Subminiaturization. The vibrating 
gyro can be subminiaturized without 
corresponding loss of sensitivity experi- 
enced in conventional rate gyros. 

One strike against the vibragyro is 
that, unlike conventional rate gyros, it 
requires the use of a small amplifier. 
However, Sperry' engineers point out 
that the amplifier can be designed to 
use rugged magnetic amplifiers, to make 
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5000000000 


DIVIDENDS. .. in human lives 


BUSINESS EXECUTIVES! 
CHECK THESE QUESTIONS 
If you can answer "yes" to most ol them, 
you— and your company— are doing a needed 
r the National Blood Program. 



America's blood bank needs more blood, now. Be a regular depositor and know 
that your dividend is saving a life of some American— somewhere. 



It may be a soldier shot down in battle, suffering from shock. Or someone 
here at home, sick and in dire need of new blood to restore life. A mother in 
childbirth, or a child in an accident. 



America must give. America is you. Won’t you call your Red Cross, Armed 
Forces or Community Blood Donor Center right now, for an appointment? 



GIV 



...give it again c 

tnd again 
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puters 

for fire control, 
bombing, 
gun delta, 

navigation, 
and shoran. 

Since 1935 
Maxson 
Engineering 
has developed 
and produced 
computers. 




Sperry vibragyro is tested in Navy F6F. 

the device extremely reliable. 

► Principle of Operation— The vibra- 
gyro, like its rotating counterpart, owes 
Us operation to the principle set forth 
in Newton's first law of motion: a body 
iu motion will move uniformly in a 
straight line until acted upon by some 
external force. This vibragyro principle 
can be demonstrated by grasping the 
handle of a vibrating tuning fork and 
rotating the fork about its vertical axis 
(running through the handle). 

As the fork is rotated, its handle ex- 
erts a small torque (against the fingers) 
which oscillates at the same frequency 
at which the fork is vibrating. The 
faster the fork is rotated, the greater will 
be the torque. Thus the magnitude of 
this torque is a measure of the angular 
velocity at which the fork is being ro- 
tated. 

► Magnitude Plus Sense— If human per- 
ception were fast enough, it would be 
observed as the unit is being rotated 
that when the tuning fork tines (vi- 
brating elements) are at one extreme of 
their travel, the direction of torque 
exerted by the fork handle is in a clock- 
wise direction: at another instant, when 
the tines are at the other extreme of 
travel, the relation between torque and 
rotation direction is reversed. A vain, if 
the direction of rotation of the unit is 
reversed, the relation between the tine 
positions and direction of torque is rc- 

► Getting a Signal— An arrangement is 
needed which measures the handle 
torque and establishes its direction rel- 
ative to the position of the vibrating 
tines at any instant. In practice, the 
tuning fork handle is designed as a 
torsion bar so that it will resonate at 
the same frequency at which the fork 

When the vibragyro unit is rotated, 
the oscillating torques generated will 
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cause the torsion bar to oscillate 
through an amplitude proportional to 
the angular velocity at which the unit 
is being rotated. To measure this tor- 
sion bar rotation, a small metal vane is 
attached to the torsion bar, and elec- 
trical pick-offs arc located on either side 
of the vane and fixed to the gyro frame 
(see sketch, p. 57). When the gyro is 
stationary, the vane is centered between 
the two pick-offs and their net output 
signal is zero. When the vibragyro is 
rotated, the toision bar and vane os- 
cillate, generating in the pick-offs an 
oscillating signal whose peak amplitude 
is proportional to the amplitude of 
vane rotation, and hence to the angu- 


lar velocity of the gyroscope itself. 

In order to establish whether the 
gyro's angular movement is in a clock- 
wise or counter clockwise direction, an- 
other set of electrical pick-offs is 
mounted near the vibrating tines. These 
pick-offs generate a reference signal in- 
dicating whether the tines are at one 
or the other extreme of their travel. 

Demodulation of the torsion pick-off 
signal relative to the tine pick-off signal 
produces a d.c. output signal whose 
amplitude is proportional to the vibra- 
gyro’s angular velocity and whose polar- 
ity is determined by its direction of ro- 

► Driving the Fork— The signal from 


the tine pick-offs, in addition to serving 
as a reference, is amplified and used to 
power a set of drive coils which keep 
the tuning fork in a continuous state 
of constant-amplitude vibration. The 
drive coils serve only to supply energy 
lost during each cycle of fork vibration 
and torsion bar oscillation; (tuning fork 
frequency is established by its physical 
dimensions, type of material, etc.). 

The response time of the vibrating 
gyro (to a change in angular velocity) 
is inversely proportional to the oscilla- 
tion frequency of the torsion bar, and 
hence to the tuning fork vibrating fre- 
quency. To get fast response, the 
tuning fork frequency is normally se- 
lected in the upper audio range. This 
also provides greater isolation from air- 
craft or missile vibrations which are of 
lower frequency. 

Tuning fork frequency, and torsion 
bar damping, are selected to give the 
vibragyro the response time and sensi- 
tivity required for any specific applica- 
tion! To maintain the device’s linearity, 
the drive amplifier must be designed to 
maintain fork vibration at constant 
amplitude. 

► New Design Problems— Although the 
vibragyro eliminates some of the design 
problems associated with conventional 
rate gyros, it imposes some new ones. 
For example: 

• Linear fork drive. Electromagnets 
which drive the tuning fork must be 
carefully aligned to prevent imparting 
any turning couple to the fork tines. 
Any such couple would create spurious 
torque on the torsion bar. 

• Tine balance. Tuning fork tines must 
be dynamically balanced to prevent vi- 
brations at right angles to the main 
vibration mode. 

» Rigid stnicture. Assembly must be 
designed to prevent distortion due to 
'emnerature change or aging. 

• Shielding. If tuning fork assembly is 
constructed entirely from magnetic ma- 
terial. and is to be used in the presence 
of strav magnetic fields, it must be suit- 
ably shielded. 

► Considerable Promise— If the forego- 
ing conditions arc met. the vibragyro 
shows considerable promise. It is rel- 
atively resistant to shock and vibration 
damage. Sperry engineers say. Once as- 
sembled in a hermetic enclosure, it 
should be set for a long life since me- 
chanical clement; are operated well be- 
low the value of their fatigue endur- 
ance limits. 

The vibragyro 's extreme sensitivity 
and high signal-to-noise ratio make it 
possible to obtain a derivative rate-of- 
cliangc of angular velocity, or accelera- 
tion. signal. This in turn should make 
it possible to use the vibragyro as a 
displacement-ripe reference by using a 
high-gain servo system to drive the in- 
strument so as to maintain it at essen- 
tially zero rate of rotation. 



Intercontinental can/ eliminate your 
problems with the fourth dimensional element 
. . . time! / 
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LANDS WITH A 12-TON LOAD 
...ON AN 855 FOOT STRIP! 



No cargo airplane ever built can 
get into and out of the tight 
spots with a big bulk load, like 
the combat-proven Fairchild 
"Flying Boxcar." The C-119 
lands and brakes to a 
stop on an 855 foot runway with a 
12-ton load! Designed in every detail as a general 
military bulk cargo transport, the C-119 is equipped 
with reversible propellers and a powerful main and nose 
wheel braking system that enable it to land on the aircraft 
equivalent of the proverbial "dime.” Here is the medium transport 
cargo airplane that so exactly meets the combat- 
transport needs of the U. S. Armed Forces! 
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► New Flow Meter— I Iydro-Aire is de- 
veloping a new type of fuel flow meter 
in which it hopes to employ transistors 
of its own manufacture. 

► NBS Continues Tinkertoy Work- 
National Bureau of Standards engineers 
arc working to extend the range of re- 
sistance and capacitance values which 
can he fabricated on Project Tinkertoy 
machines for manufacturing of elec- 
tronic equipment (Aviation Week 
S ept. 28, p. 17, Oct. 12, p. 72). Present 


range of tape resistors is 10 ohms to 10 
megohms and capacitor range is 7 
uiiiifd. to 0.01 nifd. 

► New Premium Tube— General Klec- 
tric’s Tube department has added a 
new medium-mu, hvin-triode to its line 
of Five Star high-reliability miniature 
tubes. The new GL-6386 exhibits re- 
mote cutoff characteristics in each sec- 
tion and can be used as a cascode RF 
amplifier to minimize cross modulation, 
or as an IF amplifier or mixer. 

► Broader Avionics Group Sought— 
There is a move afoot to try to get more 
airline people to join the Institute of 



Putting the 


"FEEL” 


back in 


WHEEL 


South Gate Aluminum & Magnesium Co. 


The only mechanized light metal foundry West ot Chicago 
5331 Tweedy Boulevard — South Gate, California — LOrain 6-5161 


Radio Engineers professional group on 
airborne electronics (PGAE) in order 
to broaden the group’s civil aviation in- 
terests. E. A. Post of United Air Lines 
and B. M. Meador of Trans World Air- 
lines, both on the PGAE administrative 
committee, are spearheading the move- 
ment. PGAE membership is nearing 
1,400. 

► High-Power Transistor— Minneapolis- 
Honeywell’s new high-power transistor, 
capable of handling 20 watts (Aviation 
Week Oct. 26, p. 16), is expected to 
expand range of transistor applications 
to include servo systems and control of 
valves, relays, and motors. New M-H 
technique for removing heat from the 
germanium-alloy junction is responsible 
for 100-fold increase in transistor power 
handling capabilities, company says. 

► British Avionics Growth— Evidence 
that avionics equipment is playing a 
greatly increased role in British military 
aircraft is the statement by Lord Bra- 
bazon during a recent debate in the 
House of Lords: "At the beginning of 
the last war, the Hampden . . . one of 
our representative bombers - . . had 56 
lb. weight of electronics in it, which 
carried eight valves (tubes). The Val- 
iant now carries 3i tons of electronics, 
with 1,000 valves and 13 miles of 
wiring," Lord Brabazon said. 

► Recently announced design manuals 
and product bulletins describing com- 
ponents and devices which have applica- 
tion to the avionics field include the 
following: 

• Thermistor Data Book. A 40-page bro- 
chure describing a variety of different ap- 
plications for thermistors (resistors with 
negative temperature coefficients), is avail- 
able from Victory Engineering Corp. 
Thermistor uses cited include temperature 
measurement, compensation, and control. 
(VECO thermistors arc currently used in 
a new control device for aircraft cabin heat- 
ing and wing de-ieeing.) The booklet lists 
the engineering characteristics of VECO's 
line of thermistors as well as a long bibliog 
raphy on thermistor art. (Victory Enginee. 
ing Corp., Springfield Road, Union. N. J.) 

• Multiplex Telemetering. New multiplex- 
ing transmit-receive system capable of pro- 
viding up to 1 5 pressure, temperature, flow, 
or other measurements which can be con- 
verted to voltages, over a single circuit is 
described in bulletin by The Bristol Co., 
Waterbury, Conn. 

«■ Dual-Beam CRT. DuMont's new Type 
332-A dual-beam cathode ray oscillograph 
with built-in independent voltage calibra- 
tion for both beams is described in a new 
bulletin available from the technical sales 
dept., Allen B. DuMont Laboratories, Inc., 
760 Bloomfield Ave., Clifton, N. J. 

• Precision Potentiometers. The Gamewell 
Co. has issued a booklet describing its line 
of linear and non-linear precision poten- 
tiometers and types of windings which are 
available. Copies may be obtained from: 
The Gamewell Co., Special Products div., 
Newton Upper Falls 64, Mass. -PK 
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Presenting some outstanding "portraits" from 




THE LYCOMING GALLERY 
OF FAMOUS 
AMERICAN PRODUCTS 

. . . featuring Lycoming's contributions to 
these products as seen through the eyes of 
Boris Artzybasheff, one of America's 
great contemporary illustrators. 


Look closely — one of these achievements for America's 
industrial and military leaders may indicate how Lycoming 
can solve your metal-working problem. 

Sec how these “portraits'' help interpret Lycoming’s 
abilities. See why you can depend on Lycoming's versatil- 
ity of skills, extensive facilities, and well-rounded experi- 
ence to meet your most rigid metal-working requirements. 

Whatever your problem— whether you need creative 
engineering for “just an idea” or precision or volume pro- 
duction of a finished product — “Look to Lycoming!" 


and facilities, write — on your company letterhead — for the .. 
inluresling, iiluslratod booklet “Let’s Look at Lycoming.” /fit 

Presenting some of America's leaders who / ~~ 

LOOK TO LYCOMING 




precision-machined compo- 
nents that can “lake it,” year 
aflcr year, leading automobile 
manufacturers like ford, have 
long looked to Lycoming. 



"Blasts" for jets 

To precision-produce tough, 

that put the “blast” in its su- 
perb J-47jet engine— general 
electric looks to Lycoming. 



';T 

"Air horses" for 
lifesaving over the sea 

of the mighty Wright-Cyclonc 

engine— drpem],ihie--hnr,e-'' 

for air-sea rescue work — 
cunnss-waiGHT and the u. s. 
air force look to Lycoming. 
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Auto-Lite Silicone-insulated Wire is im- 
mediately available for use on civilian 
products — where extreme temperature 


ranges occur. Check these advantages of 
Auto-Lite Silicone-insulated Wire for 
both high- and low-voltage applications. 


j Withstands extreme temperature 
ranges — from — 60°F to 400°F. 
^Good retention of electrical 
properties. 


J Highly resistant to bacteria and 

^■Extremely good weather aging 
qualities — does not become 
brittle. 


able to accommodate your biggest 
demands for Silicone-insulated 
Wire. Inquire today! 



THE ELECTRIC AUTO-LITE CO. 



Tunc in "SUSPENSE"... CBS Television Tuesday 
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NORTHEAST'S CONVAIR FLEET averages 1.25 landings and takeoffs per hour. 


NEA Solves Shorthaul Problems 

Carrier must put special emphasis on tire and brake care 
as a result of frequent landings and takeoffs. 


By George L. Christian 

Boston-Northeast Airlines’ officials 
sometimes refer affectionately to their 
company as the “Streetcar* Airline.” 
Takeoffs and landings on NF.A’s fleet 
average 1.52 per hour for its 12 DC-3s 
and 1.25 per hour for its six Convair 
240s. This includes relatively long 
hauls, such as non-stop flights between 
New York and Boston, and New York 
and Martha’s Vineyard, which take 
an hour or more each. NF.A probably 
averages the shortest hauls of any U. S. 
scheduled carrier. 

► Shorthaul Problems— The inherently 
shorthaul character of its operation 
makes Northeast particularly perform- 
ance-conscious of its planes' fires and 
brakes. 

Here is a summary of the company’s 
experience with these components: 

• Tires. NEA is very pleased with 
Goodrich's dimple tread tires. These 
units “extend tire use considerably— 
possibly doubling tire life," savs 
D. W. H. MacKinnon, the carriers’ di- 
rector-engineering and maintenance. 
The airline is currently testing U. S. 
Rubber's "Texturized" aircraft tire. 
The units look good, but tests are not 
yet conclusive. 

The Goodrich dimple treads have 
lasted an average of 900 landings, com- 
pared with 600 for conventional treads. 

NEA has set a limit of four retreads 
on the main gear tires of its 240s and 
DC-3s and six retreads for the Convair 
nose tires. Retreading is done by the 
manufacturer, independent jobbers and 
by Thompson Aircraft Tire Corp., San 

• Brakes. Goodyear single-disk brakes 
on the Convairs work well, according 


to airline spokesmen. The carrier is 
in the process of testing new keystone- 
shaped spots on inner (anvil) side of the 
brake, which is the stationary brake 
lining. Previous spots had been round 
and wore faster than the corresponding 
lining on the opposite (piston) side. 
The keystone spot, by increasing brake 
lining area on the inner side, is expected 
to equalize this wear. 

The Goodrich expander tube brakes 
on the DC-3s take quite a licking since 
the -3s arc used on the shortest of 
NEA’s flights. But they stand up to 
the strain. Brake blocks arc good for 
1,000 hr., equal to about two tire runs. 

► Tire Remover— Like so many airlines, 
NEA devised its own, home-made ma- 
chine to case the tough job of break- 
ing tire beads away from wheel rims. 
This unit is particularly simple, effec- 
tive and quick, ft breaks tires away 
from both wheel rims cleanly, with lit- 
tle effort on the part of the operator, 
in less than a minute. 

Operator places wheel with tire on a 
horizontal, movable platform which is 
easily rolled onto the machine’s bed. A 
circular metal cage is placed on the tire’s 
bead. Bead on underside of tire is also 
braced. Throw of a switch starts an 
electrically driven hydraulic pump 
which extends an ex-landing gear ac- 
tuating cylinder to push down cage and 
break tire bead away from wheel. An 
integral limit switch bypasses hydraulic 
fluid around the actuating cylinder 
when it reaches full travel. Throwing 
switch the other way reverses pro- 
cedures to set machine up for next 
wheel. 

► Fix-It Shop— In a small airline, where 
the number of shops is held to a mini- 
mum, there arc always items coming 
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the capacity of the ADI pumps in the 
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hires on the pump drive motors to in- 
TZiX '^^'ill'incraM ADI 

► Supercharger Drive— The AiResearch 
cabin superchargers installed on NEA’s 
Convairs are driven by Pesco hydraulic 
pumps. At first, the pumps gave trou- 
ble and failure rate was high. Prac- 
tically all breakdowns were caused by 
bearing failure. As soon as this 
happened, the pump seized and the 
driveshaft sheared. But since the pump 
did not chew itself up, the hydraulic 


The second stand Is a mobile, ivliecl- 

cylindcr Nash engine, driving hydraulic 
pumps. This stand is wheeled to a 
Convair and hooked to the cabin su- 
percharger hydraulic drive system, 
through taps.’ The stand tests the 
blower without removing it from the 

^PHot’s Check List— NEA has devised 
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Need low cost, quick assembly, long bearing life? 

here’s how manufacturers of automotive components 
get them with NEEDLE BEARINGS 



Low initial cost and ease of installation are two 
important reasons why leading manufacturers of 
major automotive components use Torrington 
Needle Bearings. 

Trouble-free performance in millions of 
transmissions, universal joints, clutches, steering 
gears, governors, carburetors, generators, etc., 
has proved the Needle Bearing's ability to handle 
heavy radial loads. Standardization on Needle 
Bearings by the industry has meant safer, more 
comfortable driving— smoother, easier handling 
for America’s cars. 

Needle Bearings have been adopted as “standard 
equipment" throughout industry since their 
introduction nearly twenty years ago. They are the 
solution to anti-friction problems wherever high 
capacity, small size and easy installation 
are important. 

Why not discover how Needle Bearings can improve 
the performance of your products? 

THE TORRINGTON COMPANY 
Torrington, Conn. • South Bend 21, Ind. 


TORRINGTON /V/W/f BEARINGS 



a takeoff and landing check list made 
of Lamicoid for its crews. The check 
list is a panel with a black face, white 
center and red backing. The lettering, 
cut through the black, shows up white 
during the day. At night, lettering color 
may be varied from pure white to 
brilliant red by changing intensity of 
lighting on the back of the panel. 

To check off items, co-pilot pushes a 
slide from one side of the unit to an- 
other to indicate that an item has been 
checked. Pilots say this is much better 
than the roll-type of check list com- 
monly used. With the slide type, items 
may be taken in any sequence; check 
list is complete when all slides are on 
one side or the other of the panel. 
With a roll type, the list has to be 
idled back to pick up any item called 
► Around the Shop— A tour of NEA’s 
neat shops here brought out these 

• Exhaust stack jig. NEA has a good 
solution to the often vexing problem 
of assembling exhaust stacks accurately. 
It constructed a jig of a discarded en- 
gine crankcase and installed discarded 
cylinders. Here, for practically nothing, 
was an accurate jig on which the me- 
chanics could build up exhaust stacks 
which would fit on engines the first 
time. 

• Heater conversion. Northeast’s fleet 
of 24-passenger DC-3s are being con- 
verted from the old boiler heating sys- 



Lightweight Ramp 


Ncw-style, lightweight, passenger loading 
ramps being put into service by Western 

lightness and scini-monocoquc construction 
for strength. They incorporate battery- 
powered lighting systems, permanently Inbri- 

brake to lock the unit in position. The 
ramps may be disassembled to simplify ship- 
ping. Made by Tobey Manufacturing Corp., 
El Segundo, Calif. 


There's a 
Skeleton 
in Our 
Closet... 




Meet our honest-to- 
goodness skeleton used to 
exhibit dental and bone surgical appliances 
produced from non-machineable high 
temperature alloys by the Microcast precision 
investment casting process. We’re proud of 
him because he demonstrates the ability of 
Microcast to work with the toughest 
of metals and alloys. 
Originated in 1929 by Austenal 
Laboratories, Inc., Microcast has 
since been used to precision cast 
dentures; bone surgical appliances; 
parts and Components for bombers, jet 
engines, machines, appliances, and 
for a growing list of industrial 
and consumer products. This 
low-cost metalworking process 
offers unusual advantages in the mass 
production of small, 
intricately shaped parts. 


for full Information 
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tcm to Janitrol heaters. 

• Engine overhaul time. The R1830 
engines on NEA’s DC-3s have a 
1,200-hr. overhaul period; its Convair 
RZSOOs go 1,100 hr. 

• Plug overhaul time. The airline uses 
Champion R37S-1 plugs in all its en- 
gines. Plugs are pulled at 350 hr., and 
are normally useable for two runs. 

• Analyzers. NEA uses two Scintilla 
portable analyzers and all of its 240s are 
wired for the units. Analyzers are used 
on condition and at each No. 1 
(75 hr.) check. 

• Turnaround service. To keep its me- 
chanics busy. Northeast performs 
turnaround service on a regular basis 


for these carriers that come in to Bos- 
ton: Trans World Airlines, British 
Overseas Airways Corp., and Mohawk 
Airlines. It performs on-call service 
for Slick and others. 

• Owned and leased. Of its fleet of 
six Convair 240s, NEA owns three and 
leases three from Pan American World 

NWA Finds Fix for 
Wing Bolt Corrosion 

Northwest Orient Airlines' airframe 
engineers have found a quick, relatively 
easy way of controlling a problem that 





ON HAND 

to oeroe you 

Available for immediate or prompt delivery, 
CLAMPS— including those shown here, or a 
special design to fit your own needs— are a 
featured product of Universal. 

Years of design and production of airframe 
components have established UNIVERSAL as 
a major source in tool making, stamping, 
welding, sub- and finished assemblies. 
Designers and developers of the famous 
Universal Aircraft Fuel Filler Caps. 
Nationwide service. When you want clamps 
— any size, any specification, any quan- 
tity — call Universal. 


UNIVERSAL METAL PRODUCTS, INC, 



has bothered airlines ever since the in- 
ception of the metal airplane-galvanic 
corrosion. 

In this case, the corrosion was occur- 
ring between the aluminum main wing 
spars and high-strength steel splice bolts 
of NWA’s Boeing Stratocruisers. Corro- 
sion resulted from electrolytic action 
set up between the two dissimilar 
metals. 

Northwest Orient’s solution: 

• Inspect wing spar splice hole with a 
"horoscope" (an optical instrument 
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When Standard Connectors won’t do . . . 


HIGH 

TEMPERATURE 


QUICK 

DISCONNECT 

Simply push plug and re- 
ceptacle together to en- 
gage. Pull sleeve on plug 
shell for instant discon- 


i 


PANEL 

MOUNTING 




ELECTRICAL 

CONNECTORS 


We design and manufacture connectors for 
special applications where stock parts would 
not meet requirements. 

If high temperature is your problem, our engi- 
neers can design a connector with lava inserts 
to meet your conditions. Perhaps it is unusual 
structure, dimensions or installation. Call on 
Breeze! 

Where there is no time for awkward unscrew- 
ing or twisting, quick disconnects are indicated. 
We can provide drawer and panel mounting 
connectors incorporating removable contacts. 
These will enable you to repair or service one 
circuit without disturbing others. 

We have the specialized experience and the 
facilities. Tell us your problem in connectors. 
Our engineering staff is at your service. 



CORPORATIONS, INC. 


:e precision products 



CORROSION in bolt holes is revealed by 
acid washing clear up corrosion (right). 


made by an NWA employee). 

• Ream the spar splice bolt holes to re- 
move corrosion and give from .0011 to 
.0015 in. clearance to the bolts. Wash 
bolt holes with chromic acid. 

• Cadmium-plate the splice bolts. 
NWA is using this technique on rear 

spar stations 47.75, 246 and 510 and 
on front spar stations 47.75, 210 and 
510. Since bolts which have received 
this treatment showed no corrosion 
after 5,000 hr. of service, NWA engi- 
neers term their technique "completely 
successful.” 
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MISCO 


Emergency cabin lighting systems, to be 
installed in Northwest Airline's Super 
Connies and DC-6Bs. will keep 12 
lamps going for about 50 minutes. 
Emergency power will come from dry' 
cells located in a protected area of the 
aircraft ceiling, and will be switched 
on automatically in case of main system 
failure. NWA is also experimenting 
with a deceleration switch to turn on 
the emergency system on sudden im- 
pact. Lockheed Aircraft Corp. is in- 
stalling the light systems on the six 
1049E Super Connies that are on order; 
Grand Central Aircraft Co., Glendale, 
Calif., is handling the work on the four 
DC-6Bs. (NWA is getting the DC-6Bs 
on long-term lease from Flying Tiger 
Line, which originally ordered them in 
the airfreight DC-6A Liftmastcr con- 
figuration.) 

Pacific Ainnotive Corp. has signed 
reciprocal contracts and licenses with 
the British firm. Sir George Godfrey & 
Partners, Ltd., which give PAC exclu- 
sive rights to manufacture and dis- 
tribute Godfrey aircraft pressurization 
equipment in the U.S. PAC plans to 
combine Godfrey units with pressur- 
ization and temperature control equip- 
ment currently manufactured by PAC 
into complete air conditioning svs- 
-tems for U.S.-manufactured aircraft. 
The complete systems will include ap- 
proximately 20% Godfrey equipment 
and 80% PAC-made items. 



MISCO PRECISION CASTINGS 

• ELIMINATE EXPENSIVE MACHINING OPERATIONS 

• PERMIT LARGE QUANTITY PRODUCTION IN MATERIALS DIFFI- 
CULT OR IMPOSSIBLE TO MACHINE 

• MAKE POSSIBLE REPRODUCTION OF INTRICATE SHAPES 
AND DESIGN IN FINE DETAIL 

• MAINTAIN DIMENSIONAL ACCURACY DOWN TO PLUS OR 
MINUS .005 PER LINEAR INCH 

• ACHIEVE 70 TO 80 MICROINCH SURFACE FINISH 


K PIONEERS IN CARBON 

STAINLESS AND HIGH-TEMPERATURE 
ft, PRECISION CASTINGS 



PLANTS AT: DETROIT AND WHITEHALL, MICHIGAN 
OFFICES IN PRINCIPAL CITIES 
TELEPHONE: WHITEHALL 2-1515 
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NEW AVIATION PRODUCTS 




Ramp Designed for All 
U. S. 4-Engine Transports 

A new passenger loading ramp, de- 
signed for use on Lockheed Super Con- 
stellations, Boeing Stratocruisers and 
Douglas DC-4s, DC-6s and DC-7s, is 
being marketed by Texas Metal and 
Manufacturing Co., Inc. 

The unit is 221 in. long, 93 in. wide, 
has a maximum overall height of 175 
in. and a minimum overall height of 
119 in. It weighs 2,500 lb. Price is 
$4,500. 

Height of upper platform is adjusted 
by means of hand-operated hydraulic 
pump and a 24-in. hydraulic ram to ac- 
commodate aircraft with entrances vary- 
ing from 80 in. to 130 in. from ground. 
Accurate location of platform is assured 
by hardened steel ratchets located on 
either side of hydraulic ram. Cam- 
actuated brakes lock it in position. 

The steps and platform are covered 
with safety tread and illuminated by 
15-w. lights. Ground is illuminated by 
two lights under first step. Lights on 
under side of platform aid in position- 
ing at night. They can be operated 
from wet cell battery in the frame or 
from aircraft power outlet. 

Texas Metal and Manufacturing Co., 
Inc., Dallas, Tex. 



Transformer-Rectifier 
Is Airborne D. C. Source 

General Electric Co.'s Lighting and 
Rectifier department is marketing a 
new line of airborne transformer-recti- 


fiers for aircraft electrical systems. 

Described as a lightweight means for 
obtaining instant current for d.c. equip- 
ment, the transformer-rectifier is said to 
eliminate necessity of d.c. bus bars. 

Equipment for unit consists of sele- 
nium cells, transformer, saturable-reactor 
regulating network, cooling fan and 
aluminum casing. 

Selenium cell is a high-temperature 
unit manufactured by GE’s evaporation 
process. Transformer, designed specifi- 
cally for aircraft use, incorporates grain- 
oriented steel to make it lighter. 

GE engineers say voltage regulation 
is held to within plus or minus 0.7 v. 
d.c. in all units. Ripple is 44%, effi- 
ciency 77% minimum, and power factor 
approximately 75%. 

Units now available have ratings of 
50,100 and 200 amp. d.c. at 28 v. 
Weights range from 17.5 to 67 lb. 

All units meet military specification 
MIL-E-5272. 

General Electric Co., Lighting and 
Rectifier Dept., Schenectady 5, N. Y. 



Regulator Guards F-84 
Hydraulic Pressure 

United Aircraft Products, Inc., is 
manufacturing a new air/oil regulating 
valve designed for pressurizing the hy- 
draulic reservoir tank on Republic F-84s 
and F-84Fs, but which may be useful 
in other aircraft. 

Manufacturer states that unit main- 
tains minimum regulated pressure in 
tank during fluid level change, pro- 
tecting against excessive pressures 
caused by fast pumping of fluid, through 
incorporation of relief valve. 

Atmospheric pressure, piped through 
a vacuum venting valve, protects against 
vacuum condition being created in 
tank. A check valve in the regulator 
provides further protection by prevent- 
ing air or hydraulic fluid from bleed- 
ing back into up-stream lines during 
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that’s why these leading airlines specify 
HARTMAN HIGH INTERRUPTING CAPACITY CUTOUTS 


Thousands of operating cycles at rated capacity 
over wide temperature shifts ... in humidity and 
dust ... at altitude . . . under violent vibration, 
acceleration and shock. Add to this the possibility 
of 28-volt generators producing up to 175 volts if 
a failure applies full field at high rpm as on take- 
off. These rugged conditions demand the utmost 
in dependable interrupting capacity. 

That’s why these 23 leading airlines use Hart- 
man high interrupting capacity switches in their 


Convair 340, Douglas DC-6B and DC-7 aircraft. 
For the new Hartman reverse current cutouts and 
contactors have an interrupting capacity greatly 
in excess of all requirements from sea level to 
50,000 feet. 

Dependability and safety of these units is 
typical of many other Hartman aircraft control 
devices. So if you have an AC or DC control 
problem, turn it over to Hartman for speedy 
solution. A-uio 


HARTMAN ALSO MANUFACTURES 



the Hartman Electrical Mfg. co. 

" CONTROL HEADQUARTERS “ 

MANSFIELD, OHIO 
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are you interested in 


weight reduction? 


flexible union for connecting 
rigid tubes. 


The New Douglas B-66B Bomber is 17 pounds lighter becai 
AN Connections and cut hose. The WIG-O-FLEX Coupling 


•O-FLEX Couplings replaced standard 
1 5 as much as the standard AN con- 


nection it can replace. (See weight chart for 


Withstands more than 1000 psi burst pressure. 


Accomodates 4 : tube flexi 


Installs locally. 80% lighter. 


Temperature range — 65 F to +250 


WEIGHT COMPARISON CHART 

WIG-O-FLEX COUPLING & AN STANDARD FLARED TUBE CONNECTION 


-T 


| 


pressure source failure or engine sliut- 

Body of unit is made of cast alumi- 
num. Component parts are of fabri- 
cated aluminum, excepting stainless 
steel springs, diaphragms and seals. 

Operating temperatures are minus 
65 F to plus 250 F. Inlet air pressure 
range is 1 5 to 1 50 psig. while regulated 
pressure is 8.5 to 9.5 psig. with 0 to 1 
cfm. flow. 

Relief valve cracking pressure, air and 
oil, is 12.5 ± i psig. Cracking pressure 
of vacuum relief valve is from 0 to 2 
psig. 

Unit weighs .76 lb. All ports take 
AND 10050-6 fittings. 

United Aircraft Products, Inc., P.O. 
Box 1035, Dayton 1, Ohio. 


ALSO ON THE MARKET 


New emergency flare being marketed 
by Air Associates is self-contained, 
needs no auxiliary pistol for firing. 
Outer cylindrical container serves as 
rocket launcher. Flare reaches mini- 
mum altitude of 1,500 ft. and provides 
red light of 20,000-candlepower for at 
least 30 seconds. 

Wheel-caster assembly being produced 
by Aerol Co. is 16-in. pneumatic, indi- 
vidually-sprung, dual, shock-absorbing 
unit for use on ground handling equip- 
ment. Special feature is an anti-shimmy 
brake which permits vibration free op- 
eration at high speeds. Weight is 75 lb., 
construction is cast heat-treated 356 
aluminum. Unit was developed for Re- 
public Aviation Corp.— Aerol Co., Los 
Angeles, Calif. 



AMERICA’S AIRCRAFT GUARD THE PEACE 

WITH PASTUSHIN TANKS 


Added range for our combat planes means striking deeper 
behind enemy lines — hitting where it hurts. Pastushin 
jettisonable fuel tanks, lighter, stronger — the product of 
long and specialized experience — give our military planes 
added efficiency in combat or in patrolling America’s 
Air Frontiers. 

RESEARCH • DESIGN . DEVELOPMENT • PRODUCTION 


Flareless fitting, available in sizes from 
£ to 2 in., holds twice the tube burst- 
ing pressure (up to 50,000 psi.) de- 
pending on size unit used. It is tight- 
ened to a positive stop action, with no 
tube cutting or gouging action. Assem- 
bly is accomplished by insertion of tube 



in fitting, tightening with wrench. By 
replacing sleeve, fitting may be reused. 
Available in steel, brass, aluminum and 
stainless steel. Meets requirements of 
specifications AN-F-47 and MIL- 
F-5506-A. Manufacturer of the item 
is Aircraft Fitting Co., 1400 E. 30th 
St., Cleveland, Ohio. 


T© 
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AEROPRODUCTS SELF-LOCKING 
ACTUATORS PERMIT INSTANT 
FLIGHT SURFACE CONTROL 


AEROPRODUCTS SELF-LOCKING ACTUATORS MAKE POSSIBLE THE INSTANT, ABSOLUTE 
CONTROL OF MOVABLE AIRCRAFT SURFACES. AN AEROPRODUCTS ACTUATOR WILL ADJUST 
A MOVABLE SURFACE TO ANY POSITION WITHIN THE DESIGN RANGE, LOCK THE SUR- 


FACE IN THE SELECTED POSITION, AND HOLD IT UNTIL CHANGE IS REQUIRED. 



WHO'S WHERE 


(Continued ft 


e 10) 




B er of Central Airlines. Other changes: 

James C. Dixson, traffic manager; E. H. 
Evans, superintendent of stations. 

C. Gilbert Peterson has retired as chief 
engineer of Railway Express Agency's Air 
Express Division. 

Henry J. Gardner is new chief engineer 
of Airmatic Valve, Inc., Cleveland. 

John E. Drake has been named chief 
engineer of Century Controls Corp., Farm- 
ingdale, N. Y„ taking charge of develop- 
ment of aircraft accessory control systems. 

Adair Morrison has been appointed chief 
of the research section of Sprague Electric 
Co.'s research and engineering department, 
North Adams, Mass. 

Vice Adm. Joseph Bolget (USN Ret.) has 
joined Agawam Aircraft Products, Inc., Sag 
Harbor, N. Y„ as a consultant. 

Allan F. Bonnalic. director of flight 
training for United Air Lines, has been 


Villiair 


r admiral, USNR retired, 
is UAL's new Los Angeles 
district publicity representative, and Wil- 
liam Blaha has joined United as publicity 
representative in Chicago. 

Richard M. Degen has been appointed 
chief engineer of Hydro-Aire, Inc., Burbank. 
Calif. 

Douglas Knowles, former chief engineer 
of Avro-Canada's Cas Turbine Division, 
has joined Continental Aviation & Engi- 
neering Corp., Detroit, as assistant man- 
ager of the Turbine Division. 

Hugh M. Clark has been promoted to 
supervisor of mechanical engineering at 
United Aircraft Corp.’s Hamilton Standard 
Division, Windsor Locks, Conn. New proj- 
ect engineers: Wilson M. Alford, Alfonse 
R. Civitate, A. D. Croxall, Jr., Howard H. 
Lawson, Jr., Earl K. Moore, William J. 
Morrow, J. A. Osterman, Anthony V. Pond, 
Donald P. Ramakcr, Albrecht E. Reinhardt, 
and Frederick A. Young. Appointed design 
project engineer: James A. Mrazek and Nor- 
man B. Newton. Samuel E. Fitting, Jr., 
and David N. Foncr are new vibration and 
mechanical metallurgy supervisors. Pro- 
moted to development engineer: George 
G. Walker, Jr., and Richard B. Wilson; to 
systems engineer: Harry M. St John, Jr.; to 
preliminary-design engineer: Cloid W. 


Honors and Elections 


Dr. L. 


esident-foreign relations for KLM Royal 
Dutch Airlines, is new chairman of the Air 
Transport Committee of International 
Chamber of Commerce. 

Richard A. Livingston, president of Tub- 
ing Seal Cap, San Gabriel, Calif., has been 
elected president of California Manufac- 

August C. Esenwein, manager of Con- 
vair's Ft. Worth Division, has been ap- 
pointed to the board of Texas Manufacturers 
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SPEED NUTS°cut costs... weight on 
new Sikorsky "Copter" application! 
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Searchlight Section 
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SEARCHLIGHT SECTION 


ENGiHEERS^ 

The SKY’S ’the LIMIT 

’ 

Career Opening For 

AERODYNAMICIST 


Cessna 


SELLING OPPORTUNITY WANTED 

ENGINEERING 

OPPORTUNITIES 

with world’s leading producer of 
light commercial airplanes 


beyond the sky. 
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CESSNA AIRCRAFT CO. 
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Martin offers modem engineer ins facilities 
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tails of education and experience. 

AMERICAN HELICOPTER CO. INC. 

/Jaeds 

FOR SALE 

A THE GLENN L. MARTIN CO. 

' y _, BALTIMORE • MARYLAND 

m STRESS ENGINEERS 
1 

FOR SALE 


s 

HANGARS ^ ^ a | u» 
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SEARCHLIGHT SECTION 


...An InvitationTo... 

EXPERIENCED 

AIRCRAFT 

ENGINEERS 

YOU c 


Missile 


Airplane 


ENGINEERS 





Dallas, 
CD Texas 

AiBCRAFT COBPOR»T.o. OFFERS 

ENGINEERS 

and TECHNICAL PERSONNEL 


OPPORTUNITIES II 


AIRFRAME DESIGN 
HEAT & VENT 
ARMAMENT 
LANDING GEAR 


I 


STRESS ANALYSIS 
FLUTTER ANALYSIS 
EQUIPMENT DESIGN 
LOFTING 


FIRE CONTROL SYSTEMS 
MACHINE COMPUTATION METHODS 
ENGINEERING PLANNING 
TECHNICAL PUBLICATIONS 
WEIGHT CONTROL 

HOUSING READILY AVAILABLE 
ATTENTION ENGINEERING PERSONNEL 
BOX 6191, DALLAS, TEXAS 



SEARCHLIGHT SECTION 


IMMEDIATE 

DELIVERY 

PAC WARRANTED ENGINES 

FOR SALE OR EXCHANGE 

PRATT A^WrnTNEY ENGINES 

EXCHANGE SALE 

FACTORY NEW PARTS 

IMMEDIATE DELIVERY 

R-98S— £71139 $51.53 not 

R-985 — £12983M2 52.17 not ‘ 

• 1 140 — — lists 1481 net 


! tWO^SliSIsMIO 5 )4 »et 

B. F. GOODRICH 

8 !40— SD8UM20 2 16 eel 

OtyCER BOOTS FOR CURTISS C-46 ^ 


2» i2 

K^wsiim* iii 


Comoet°*Scr^n— .£CS84*14 ' 

All prices f o b. Burbon 

. Write, coll or wire 

PACIFIC AIRMOTIVE CORPORATION 

2940 NO. HOLLYWOOD WAY, Build 

ng 4-B • BURBANK, CALIFORNIA 


FOR SALE 

EXECUTIVE DC-3 

IN EXCELLENT CONDITION 
Total Airframe Time 2200 Hours 
Luxuriously Equipped Cabin. 

Brinkerhoff Drilling Co. 

Continental Bldg. Dallas, Texas 


BEECHCRAFTS 

TWINS and BONANZAS 

Guaranteed to be as represented 
For the best, consult your 
BEECHCRAFT DISTRIBUTOR 


cTWINp, BEECHCRAFTS ^ 

C ° " d LOD EST A R ^EX EC U Tl V*E s' ° °° 
WINGS. INC., AMBLER. PA. 


FOR SALE 

Douglas— DC-3, DC-4, DC-6 
Convair — 240 
Lockheed — Constellation 
Beech— D-18S, C-18S 
Lodestars — Executive Interior o 
For Conversion 

WESTAIR, INC. 


DEICER BOOT TIME 

We Have Them In Stock 
Factory Fresh— Not Surplus 


SUPER -92 

over 200 mph to, your DC-3 

ENGINE WORKS 


FOR SALC 

Luxury Type “Landseaire" 




SPERRY A-T2 
AUTOMATIC PILOTS 

Immediate delivery 

(2) complete sols lor Convair 240 and 


taler indicalor. 

!. White & A» 


Pratt & ^Whitney Engines^ 

—tt H SUPPLY Inc. 


FOR SALE 

LINK TRAINER 
Type C-3 

Zero Time Since Recent Overhaul 

also type C-2 available 

INSTRUMENT ASSOCIATES 

351 Greot Neck Rood, Greot Neck, N. Y. 


AVIATION EXPORT C< 


AVIATION 


SEARCHLIGHT SECTION 


WORLD'S LARGEST STOCK! 


All parts listed — plus many more — are always carried in 01 
aircraft parts, accessories, AN and NAS hardware. Let i 


• huge stock of unused 
your inquiries. 


AIRCRAFT ACCESSORIES 


AIRCRAFT ENGINES & PARTS (Cont.) 
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COMMERCIAL SURPLUS SALES CO. 


4101 CURTIS AVENUE, BALTIMORE 2 
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AIR TRANSPORT 


AA Calls Ducted Fan Key to Jet Airliners 


Average Operating Costs of Jets vs. 

Pistons 

(Cents per plane-mi 

r 



jet 

Today's 


transport 

tra ™l” rt 

Flight crew salaries fir expenses 

»■« 

16.2 

hmlranre^tabdlty & property) 

..... 7.1 

1.2 

Total Using operations 

62 9 

50.0 

, |r „ T] i, 

12.0 

11.7 


27.8 


T otal flight equipment maintenance direct 

39.8 

28.2 

tvpr^nrinn sirframe 

35.3 

12.6 




Total depreciation flight equipment 

436 

13.9 

Total direct flight expense 

146.3 

92.1 





Turbojet, Turboprop Comparison on 
1.000-Mi. Flights 

Turboprop Turbojet 


Fue^otT* tore” C ' Pe " . 

Insurance Stability fir property; . 
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137.6 146.3 


• Analysis director spells 
out airline’s engine views. 

• But builders say proposed 
turbine is years away. 

By William J. Coughlin 

Los Angeles— American Airlines be- 
lieves tire ducted-fan engine may be 
"the key that opens the door to wide- 
spread use of the commercial jet trans- 
port,” Harold E. Hoben, AA director of 
aircraft analysis, told a group of engin- 
eers here Nov. 12. 

Hoben also spelled out in detail the 
carrier’s views on turbojet and turbo- 
prop transport aircraft. 

“Our answer to the question of 
turboprop vs. turbojet is neither, for 
the present, unless our hand is forced 
by competition." he said. 

► Debated Position— American’s think- 
ing on jet transports was detailed in a 
paper prepared by Hoben and W. C. 
Lawrence. AA director of develoonrent 
engineering. It was delivered bv Hoben 
at a meeting of the Southern California 
section of the Society of Automotive 
Engineers. 

Engineering officials of Douglas Air- 
craft Co.. Lockheed Aircraft Corp., and 
Boeing Airplane Co. were on hand to 
debate the airline’s position. Most of 
these agreed a practical ducted fan. or 
bypass, engine is too far in the future 

“He is wishing for something that is 
manv rears away.” commented George 
Snyder, chief of preliminary design for 
Boeing. 

Snyder said his company also believes 
the turboprop airplane has no future in 
the airline business. 

► Chief Objections— Hoben said Ameri- 
can’s chief objections to the turbojet cn- 

fuel consumption, relatively low takeoff 
thrust, and the noise produced at high 
power near the ground. 

Objections to the turboprop engine 
are complexitv of control and noise pro- 
duced in cruising flight within the pas- 
senger cabin. Lack of a desirable turbo- 
prop engine at present is another factor, 
he said. 

► Compromise Configuration— “What 
we arc waiting for is further develop- 
ment." stated the AA official. “The wait 
may not be so long as one would think. 
. . . There is a third configuration of 
gas turbine engine, which mav be visu- 


alized as a compromise between the 
previous two.” 

This, he said, is the ducted-fan, or 
bypass, engine. 

"By this we mean a gas turbine en- 
gine, probably a twin-spool arrangement 
with a large and relatively low-compres- 
sion front compressor stage. A portion 
of the air from this compressor bypasses 
the combustion chamber and turbine 


and is accelerated to the rear through 
an annular nozzle surrounding the tail 
pipe.” 

Tin's results in an intermediate pro- 
pulsive efficiency, he said. Combustion 
jet velocity is reduced by extracting an 
additional increment of energy by 
means of the turbine, but this energy is 
then used to accelerate an additional 
quantity of secondary, or bypass air. to 
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some things get DATED 




Like all Collins equipment, the 

Integrated Flight System is designed 
with the future in mind. It won't 
gel dated! Here's an example of 
what we mean: today, the aviation 
industry is demanding a highly de- 
pendable automatic Sight system. 
Collins IFS (the only basic flight 
director system completely certificat- 
ed as such) will meet that demand. 
And, meet it by integrating the new 
Collins Automatic Pilot with the 


existing Collins Flight System. The 
result will be completely automatic 
operation with manual control pos- 
sible as required. 

Equipment designed so it can be 
supplemented in the future to meet 
new needs and new requirements 
serves the aviation industry best . . . 
prevents obsolescence, encourages 
continued progress. This is the way 
all Collins communications and navi- 
gation equipment is designed. You 


can specify any Collins installation 
with complete confidence that it will 



COLLINS RADIO COMPANY, cedar rapids, 


O W A 



New lightweight material, easy to de-ice, 



protects radar instruments 

without distorting the radar signal 


Douglas “RADOME” 


Problem, in airborne radar, to house 
instruments in a material which is easy 
to de-ice. Electro-thermal methods won’t 
do. They affect the radar signal. 

Douglas solves the problem with a 
new material, easy to de-ice. Rods of 
extruded wax arc wrapped in fibre glass 


tape, impregnated with polyester resin. 
With multiple layers, Douglas builds the 
correct aerodynamic shape, then cures 
the resin at low temperature, and "sets" 

is raised and the wax melts away, leaving 
hollow passages through which hot air 


can he forced. No metal. No electricity. 

Discovery of a betTcr way to house 
radar is further proof of Douglas leader- 
ship in aviation. Light, tough Kadomc 
expresses a basic Douglas philosophy— 
farther and faster with a bigger payload. 



Depend on DOUGLAS 


' First in Aviation 


approximately the same reduced veloc- 
ity. 

► Advantages— "The result is a propul- 
sive efficiency, and therefore a specific 
fuel consumption, somewhere between 
that of the jet and that of the turboprop 
engine,” Hoben commented. 

"Naturally, its weight will be in- 
creased over that of a comparable jet 
engine, but this should easily be offset 
by reduced weight of fuel.” 

He listed additional advantages as: 

• Large takeoff thrust because ability to 
augment the basic gas generator thrust 
is most pronounced at low forward 
speeds. 


a result of this increased takeoff power. 
• Reduced noise level due to reduction 
of the jet velocity to perhaps one-half 
the velocity produced by a jet engine 
during takeoff. 

Hoben said it appears that such a 
powerplant of the right size would be 
useful not only for a commercial trans- 
port but also for any military application 
where jet aircraft may be pressed for 
range. 

► British Development— “Rumor has it 
-and all we know of this is what we 
read in the British press— that an engine 
of this general nature is under intensive 
development in England by a company 
of very good repute,” he remarked. 

Chief engineer Kelly Johnson of 
Lockheed commented in rebuttal that 
the U. S. military carried on some de- 
velopment work with the ducted-fan 
engine but found it was not practical for 
military aircraft because, while very ef- 
fective at a given Mach number, it was 
not efficient for overall speed range. 


"Perhaps it might be a good transport 
engine,” Johnson added, "since the jet 
transport will be flying just under Mach 
1 for the next 1 5 years.” 

But Carlos Wood, chief of prelim- 
inary design for Douglas, questioned the 
economy of the ducted-fan engine and 
commented: "Attempts have been made 
to interest the military and manufac- 
turers in ducted fan but nothing has 
been done.” 

► Foreseeable Future-Regarding the 
turboprop engine, American takes tire 
stand that the truly highspeed turbo- 
prop is not within the present state of 
the art of transport design nor will it be 
practical within the immediately fore- 
seeable future, according to Hoben. 

This seemed to conflict somewhat 
with statements made recently by other 
officials of the airline. 

Hoben made these three points con- 
cerning turboprop: 

• “The great precision of the speed con- 
trol required over a wide range of for- 
ward speeds and engine powers has led 
to an intricate system of controls to 
coordinate the propeller with the en- 
gine. 

"In normal flight configurations, the 
propeller is the dominant control. Dur- 
ing landing, this function becomes too 
demanding for the propeller, and the 
dominant control becomes the engine. 
This leads to a very much more com- 
plex powerplant control system than 
those with which we have had experi- 

"Wc arc not entirely satisfied that it 
will operate with the reliability which 
has been characteristic of reciprocating 
powerplants . . . 



Douglas Aircraft Co.’s present DC-8 jet mounted in pods projecting well forward of 
transport design lias a fuselage very similar the wing's leading edge. Tail design some- 
to its DC-6 and DC-7 series. Wings are what resembles that of Boeing’s sweptwing 
swept back 30 deg., with its four jet engines B-47 Stratojet medium bomber. 


• “Noise and vibration within the cabin 
has always been a problem in propeller- 
driven airplanes. Experience and all 
available information lead us to believe 
that this problem will become more 
acute as powers and forward speeds are 

"The result, we suspect, will be a 
compromise in the case of the turbo- 
prop airplane under consideration. It 
will be difficult, if not impractical, to 
make the improvement in comfort 
which we desire . . . 

• A most important consideration in the 
selection of new equipment is its prob- 
able span of service. This could be quite 
short for the turboprop airplane in com- 

"Wc suspect that this airplane might 
almost immediately be made obsoles- 
cent for mainline routes— perhaps by a 
jet airplane which offered greater pas- 
senger comfort and faster schedules 
without increase in fare.” 

► Cost Comparison— The AA analyst in- 
troduced a comparison of turbojet and 
turboprop costs that showed a ratio-per- 
mile cost of 1 cent for turboprop against 
1.06 cents for turbojet. 

"The foregoing comparison may be 
surprising to some, for much greater 
economic advantages have commonly 
been claimed for the turboprop pow- 
ered airplane,” Hoben said. “The the- 
oretical cost differential in this case has 
been scaled down by very practical con- 
siderations relating to the actual en- 

“The specific turbojet engine under 
consideration represents the highest 
state of the art in aviation gas turbine 
engine development to date, and fur- 
ther, it is scheduled for large-scale pro- 
duction. Consequently, its efficiency is 
very high for its type; and its price, be- 
cause of mass production, is relatively 

“The turboprop engine considered, 
on the other hand, is slightly obsoles- 
cent in design, and will be produced 
only in small quantities. Accordingly, 
its specific fuel consumption, as well as 
its price, is higher than might be ex- 
pected.” 

While use of an "ideal" turboprop 
engine would obviously further reduce 
the costs of the turboprop airplane in 
the study, he said, no such engine will 
be available in the near future and 
"lienee we feci that such an assumption 
would not be valid.” 

► Turbojet Performance-In his remarks 
on turbojet, Hoben listed these as the 
characteristics of the up-to-date turbojet 
transport airplane currently proposed by 
several “experienced" U. S. manufactur- 

• Cruising speed: 550 mph. 

• Cruising altitude: 35,000 ft. and up. 

• Range: transcontinental nonstop 

flight. 

• Engines: four of most advanced twin- 
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design features include: 

1. Small size 

2. Output up to 2 volts 

3. No external excitation 




spool jet engines commercially available. 

• Wing: sweepback of 30 to 35 deg. 

• Load: 80 or more first-class passengers. 

• Takeoff gross weight: 175,000-200,000 
lb. 

Hobcn said the axial-flow jet engine, 
particularly when mounted in pods, now 
offers considerable promise of equivalent 
safety to that of present piston installa- 

"Witli regard to the airplane and its 
equipment, we have some reservations,” 
lie added. “Early types of highspeed 
aircraft have, in some cases, demon- 
strated seriously deficient control char- 
acteristics at speeds only slightly above 
those of normal cruise.” 

Cabin pressurization systems must be 
made more reliable for flight above 35,- 
000 ft. than any system developed to 
date, he said. 

► Financial Hurdle— “We have no real 
doubt that . . . safe and reliable jet 
airplanes can shortly become available,” 
the airline official commented. Main 
obstacle to American’s acceptance of 
turbojet aircraft is financial, he indi- 
cated. Public acceptance of the noise 
level is another hurdle. 

“It must be realized that even a 
minimum fleet of 10 or 12 airplanes, 
with spares and ground facilities, will 
require an investment of about S50 mil- 
lion,” Hoben said. "At this price we 
cannot afford to make any serious mis- 
take. We must be convinced that the 
airplane is right in design philosophy 
and right in detail design before any 
such commitment is made.” 

► Inherent Noise— American’s study of 
jet noise during takeoff has been most 
discouraging, according to Hoben. 


Noise, he said, is an inherent quality of 
large turbojet engines and not likely to 
be reduced short of radical redesign of 
the engine. 

"There is reason to expect that an- 
noying sound levels during takeoff will 
affect at least twice the ground areas 
now involved,” he estimated. “We 
doubt that the public is in a frame of 
mind to tolerate this increase, particu- 
larly at metropolitan airports in the 
eastern section of the country. We are 
reluctant to be the first to put this 
theory to the practical test.” 

► Premature Pioneer— A combination of 
large payload required for economy and 
very large weight of fuel required for jet 
engines will necessitate takeoff gross 
weights of 200,000 lb. or more for trans- 
continental nonstop flights, Hoben fore- 
cast. 

"Unfortunately,” he commented, 
"many runways at major airports are 
marginal in length or structural strength 
at such gross weights.” 

Hoben summed up American’s atti- 
tude toward the jet transport this way: 

“As a flying machine we like it; we 
should like to offer the improved service 
that it can provide. But, frankly, we are 
afraid of its price, its size, its appetite 
for fuel, and its noise. 

“This feeling may change with fur- 
ther development or with more experi- 
ence. It could conceivably change very 
quickly if some bold individual buys a 
few jet transports for operation on a 

“There is nothing final or irrevocable 
about our position; but for the present 
we arc not eager to prematurely pioneer 
the jet transport. 



British Airlines Bid for Princess 


By Nat McKitterick 
(McGraw-Hill World News) 

London— Saunders-Roe’s huge 10-en- 
gine Princess flying boat, previously ru- 
mored as headed for the scrap heap, got 
a new lease on life this month when 
Aquila Airways expressed interest in the 
big plane. 

Aquila, Britain’s only flying boat op- 


erator, told the government it would be 
willing to pay more than S3 million 
each for the Princesses— when new en- 
gines arc available. 

And British Overseas Airways Corp.. 
tipped off about the Aquila offer, sud- 
denly found renewed interest in the big 

► White Elephants— Like Britain's big 
Bristol Brabazon. the Princess had been 
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considered a white elephant, and rumor 
was it would be junked along with the 

After spending S30 million on the 
Princesses, the British government 
ended up with no customers, one flyable 
aircraft with an inadequate engine and 
two other airframes in mothballs. 

Upshot of this new spurt of publicity 
is certain to keep the big flying boats 
intact for a while longer anyway. How- 
ever, it will be sometime before anyone 
can operate them. 

► Atlantic Transport— Aquila, which 
this year merged with Silver City Air- 
ways, British car-ferry service, operates 
four-engine Short Hythes and a Short 
Solent four-engine flying boat on routes 
between Southampton and the Madeira 
and Canary Islands. The airline soon 
will announce a service between South- 
ampton and Capri. 

Aquila won't say exactly where it 
wants to operate the Princesses, but 
it certainly is looking farther afield than 
its present routes. Best bet: trans-At- 
lantic service, perhaps to the West In- 

The Princess, with its present Bristol 
Proteus 2 engines, is designed to canv 
100-plus passengers 5,500 mi. With the 
right engines, it could carry 200 passen- 
gers a nonstop distance of 3,550 mi. 

► Viewed With Suspicion— Aquila made 
the offer in response to a questionnaire 
sent out by Britain's Ministry of Sup- 
ply. legal owners of the Princesses 
BOAC apparently heard of the offer 
before it was made public, came out 
with this announcement: 

“BOAC will co-operate with the gov- 
ernment and the Saunders-Roc Co. in 
the operational development of the 
Princess. . . It should be possible to 
operate the Princess on most of 
BOAC's present Commonwealth and 
Atlantic routes.” 

Aquila management made it clear it 
regarded this sudden renewal of interest 
with the utmost suspicion. Relations 
between the big nationalized corpora- 
tions and the private operators in Bri- 
tain arc not good. BOAC doesn’t like 
the idea of independents operating 
services that it might provide at a profit. 

► Increased Power— The Princess was to 
be powered by four coupled Proteus 2 
turboprops plus two single Proteus 2s. 
The one Princess now flying has those 
engines. But the Proteus 2 was scrapped 
as inadequate more than a vear ago. 

Its successor is the Proteus 3, most 
advanced version of which is rated at 
3.650 shaft horsepower, plus 1.320 lb. 
thrust. The latter probablv could pro- 
pel the Princess at 380 mpli. over a still 
air range of 5.500 mi. 

For sometime ahead, the proposed 
production of the later Proteus turbo- 

E will be earmarked for the Bristol 
inia transport. But Bristol an- 
nounced last week that the engines 


would be available eventually for use 
in the Princess. 

The company figures the increased 
power of the later Proteus will make 
coupled installations on the Princess 
unnecessary. The assumption is that a 
Proteus 3-powered Princess would have 
fewer than 10 engines, all single instal- 
lations. Present Princess has two Pro- 
teus engines for each pair of contra- 
rotating props on the four inboard 
nacelles, one engine for each of the 
two outboard nacelles. 

Specifications on the present Princess: 
span 219 ft. 6 in.; length 148 ft.; height 
55 ft. 9 in.; gross weight 315,000 lb. 


SHORTLINES 


► Aircoach Transport Assn, member 
companies have more than doubled 
military passengers carried per month 
from about 7,000 to more than 1 5,000, 
and increased passenger miles from 12 
million to 23 million. Revenue has 
grown in proportion but ACTA’s com- 
mission for developing the business has 
been reduced from 10% to 5%. 

► Bonanza Airlines has started one 
roundtrip daily service from McCarran 
Field, Las Vegas, Nev., to Death Val- 
ley, Calif., the first scheduled carrier 
to provide such service. 

► British European Airways increased 
its passengers carried during the fiscal 
year ending Mar. 31 from 1.4 million 
the year previous to 1,596,000. Reve- 
nue earned increased from $35,386,- 
400 to $38,701,600. 

► Lake Central Airlines has observed 
its fourth anniversary of continuous 
scheduled flight operations without a 
fatal accident and has won CAB ap- 
proval to extend its certificate of pub- 
lic convenience and necessity for its 
airmail route until Jan. 1, 1956. 

► Linea Aeropostal Vcnezolana, gov- 
ernment-owned airline of Venezuela, 
has begun that nation’s first scheduled 
commercial flights to Europe. Flights 
depart each Sunday by way of Ber- 
muda and the Azores for Lisbon, Por- 

► North Central Airlines has carried 
more than a half-million revenue pas- 
sengers in its six years of operation, 
28.5% of whom were carried this 


► Seaboard & Western Airlines reports 
its commercial and military operations 
over the Atlantic and Pacific during 
September were 3% higher than the 
same month last year. 



Engineers 

Join the 
Sabre Builders 


Insure your future with North 
American Aviation. The Engi- 
neering Department has chal- 
lenging openings for engineers 
with aircraft experience, for 
recent grads ... for men from 
other fields with adaptable 
experience. Twenty-five years 
of engineering vision and ex- 
pansion and long term military 
projects secure your future. 
Openings now in : 


THERMODYNAMICS • AERODYNAMICS 
SYSTEM ANALYSIS • STRUCTURES 
SERVO MECHANISMS • ELECTRONICS 


AIRCRAFT FIELDS 


Write to 


North American 
Aviation, Inc. 
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A LONG LOOK AHEAD 


BY THE MCGRAW-HILL DEPARTMENT OF ECONOMICS 

Income Changes Make New Travel Market 

Air Transportation Is Expected to Attract Greater Share of Each 
New Dollar Added to Earnings of Growing Middle-Class Group. 


THERE’S BEEN A STRIKING CHANGE-it's been 
called a revolution— in the facts about the incomes Ameri- 
cans earn. The revolution has been going on for a good 
many years, and it has made a major contribution to build- 
ing the potential market for air transportation. Here’s 
what has happened, and is likely to happen in the next 
few years, to the size and distribution of American incomes. 

1) INCOMES HAVE GROWN SHARPLY since be- 
fore the war. Total personal income after taxes went up 
by 77.6% between 1939 and the middle of 1953, even 
after the effects of price inflation have been taken out. 
Income per person has not grown so fast, because the 
population has been expanding rapidly (see Aviation- 
Week Oct. 19, p. 97). But it’s up substantially— about 46% 
since 1939, even allowing for the big increase in the share 
going to the government in income taxes. 

Income growth has had a major effect on people’s ability 
to pay for travel, which for many persons constitutes a 
luxury. In fact, the effect on ability to indulge in the 
good things of life (such as air travel) has probably grown 
even faster than income. The reason is that much of the 
income added since 1940 falls into the class of “super- 
numerary income"— the amount left over after people have 
provided for their most basic needs for food, clothing and 
shelter. In other words, people are fairly free in making 
decisions on how to spend this income. They can spend 
it for the product or sendee they find most attractive. 

Since the American people are in general well fed, 
clothed and housed today, most future increases in per 
capita income will fall into this supernumerary category. 
Thus, air transportation stands to get a greater share of 
each added dollar of consumer income in the future, pro- 
vided its service is made sufficiently attractive. 

Incomes are not likely to grow as fast in the next f~w 
years as they have since 1940. The chief reason is simply 
that the number of people working and producing income 
won’t be growing as fast. The number of people in the 
most active working ages-20 to 64 ycars-grew 13.5% be- 
tween 1940 and 1950, but will probably expand by only 
about 6%-7% between 1950 and 1960. Growth in average 
income per person will be held back by this slower growth 
in the labor force. But from the point of view of the air 
transport industry, the fact that most increases in income 
will be over and above the basic living requirements of the 
population may more than offset the slower rate of total 
increase. 

2) THERE HAS BEEN A DRASTIC CHANGE in 
the distribution of income among the American people. 
Incomes have moved a long way toward equality, and a 
tremendous middle-class income group has been created in 


the process. Back in 1929, people in the middle-income 
brackets accounted for only 29% of all consumer income. 
By 1951, they were receiving almost half of all consumer 
income. (As used here, "middle income" means $3,000- 
S7,500 a year, in 1951 dollars.) And these figures refer to 
income before taxes. Income taxes have carried the equal- 
ization process even further. As an illustration: The top 
1% of the population got 18.9% of income after taxes in 
1929: by 1948. this group’s share was down to 7.2%. 

The trend to more equal incomes probably will go more 
slowly in the future. Some of the influences that caused it 
—like the highly progressive income tax— have gone about 
as far as they seem likely to go for a while. Then, too, 
there’s not too much room left for change before incomes 
actually do become equal. But incomes may continue to 
move slowly toward equality over the next few years, 
especially if the nation continues to be prosperous. Pros- 
perity means full employment, or close to it. And full 
employment— high demand for workers— is one of the major 
causes of the shift in income distribution. When workers 
are in demand, their wages tend to rise faster than divi- 
dends, interest payments and executive salaries— sources of 
income for the upper-income groups. So incomes move 
closer together. 

What does more equality in incomes mean to the air 
transport business? It is a major asset for anv industry 
that wants to build a mass market— especially for a fairly 
costly service like air transportation. 

With the current income distribution, any increase in 

of potential air passengers. Under the 1929 distribution, 
about 19% of any increase in income might have gone to 
1% of the population, while the vast majority of people- 
in the lower-income groups— would haxe experienced very 
little increase in their ability to buy. 

However, this income distribution only means that more 
consumers will become more able to buv air travel as 
incomes rise. It does not mean that they will buy it. 

A large part of American industry is bidding heavily — 
with automobiles, new homes, appliances and other good 
things — for the dollars of the new middle class. Competi- 
tion for these dollars will get steadilv tougher in the next 
few years. 

3) INCOMES ARE ALSO MOVING toward equality 
among the different regions of the country. Back in 1929, 
per capita income in the Middle Atlantic states was more 
than 21 times as great as in the Southeast. In the past two 
decades, the gap between the poorest and richest region has 
narrowed by about 40%. Relative improvement in incomes 
in the less well-to-do regions may turn them into better 
sources of air travel in tne future. 


I. 72 and Oct. 19. 
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MAGNESIUM CUTS DEAD WEIGHT, 
INCREASES HELICOPTER EFFICIENCY 

Extensive use of DOW MAGNESIUM sheet, extrusions, and sand 
castings saves many important pounds on this versatile aircraft 



When you have to go straight up from a standing start, 
weight saving is of prime importance. That’s why designers 
of helicopters are making extensive use of magnesium, the 
world's lightest structural metal. 

The range and capacity of one current production model 
helicopter have been greatly increased by the use of mag- 
nesium. In this ship the requirements of magnesium are 
equal to approximately 25% of the craft’s total empty 
weight. This consists of 400 pounds of castings, com- 
prising 90 different parts, and 700 pounds of sheet and 
extrusions, including nearly all of the fuselage skin. 


The weight saved by the use of magnesium has helped 
increase the efficiency of helicopters. Where only yester- 
day these craft were novelties, today they are the real 
work horses of our armed forces. 

Whenever you have a weight problem, investigate magne- 
sium. One-third lighter than aluminum, magnesium offers 
you an exceptionally high strength/weight ratio. It is a 
practical metal, available in all common forms, workable 
by all standard shop methods. For complete information, 
call your nearest Dow office or write to: Magnesium De- 
partment, the dow chemical company, Midland, Michigan. 


you can depend on DOVE MAGNESIUM 
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EDITORIAL 


Critical Times for Cargo Lines 

The momentous one-year experiment launched by 
the Post Office Department to carry ordinary three-cent 
mail by air between New York-Cliicago and Chicago- 
Washington opens up possibilities of a tremendous 
traffic market for aviation. But in the early stages it 
appears to offer mixed blessing. 

For economic reasons, there is still no great enthu- 
siasm on the part of the participating airlines, and 
considerable questioning. Mail-carrying air carriers 
need to know what such traffic will or would represent 
in income and expenses, how regular airmail rates will 
be affected, whether lines now getting subsidies will 
get new rates. 

Meanwhile, Civil Aeronautics Board holds that the 
only airlines eligible to carry mail are those whose 
certificates specifically include mail privileges. All 
scheduled passenger lines possess mail certification, as 
well. This appears to keep the unsubsidized airfreight 
carriers out of whatever further market develops in 
mail transportation. Mail is not interpreted as cargo. 
This strict interpretation of the Board comes at a time 
when the cargo carriers are fighting to keep their heads 
above water. 

“If the passenger lines are successful in keeping the 
freight carriers out of this three-cent mail,” one air- 
freight observer told Aviation Week, “the freighter’s 
position is critical, for they can then assure themselves 
basic freight loads which will enable them to render 
an all-round service that the freight lines will find it 
difficult to match. The potential in three-cent mail is 
so great that if the cargo companies cannot participate 
in this nonsubsidized, government traffic, they are 
eliminated from the right to bid for one of the biggest— 
if not the single biggest— pieces of freight business in 
the country.” 

CAB says it cannot grant holders of freight certificates 
any mail rights whatever without first requiring the 
traditional involved legal procedure petitioning for 
another certificate. In other words, the cargo carriers 
probably would be compelled to start from scratch. 

Robert W. Prescott, president of the Flying Tiger 
Line, told a San Diego audience that "the future of 
civil aviation is in danger of falling into the hands of 
a stifling monoply,” and called the current situation 
one of "special privilege that would limit all future 
progress to the hands of a few.” The founder of the 
country’s first all-freight airline urged aviation to “look 
forward as well as back” on its golden anniversary. 

Prescott, the fighting tiger, said historical accident 
bequeathed ’grandfather rights’ to a handful of passen- 
ger lines, then (1938) struggling in starvation and bank- 
ruptcy. Unfortunately, these operators appear to have 
regarded the Civil Aeronautics Act, and its accompany- 
ing subsidy, not as a tool to promote the air transport 
industry for the good of all the people, but rather as a 
great bonanza to themselves. They have banded 
together into one of the strongest Washington lobbies 
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in existence today for what appears to be two express 
purposes: (1) protect and increase their own subsidies; 
(2) keep out, by the use of the law of the jungle, any 
possible competition from any newcomer to the field 
of aviation.” 

Prescott repeated the frequent comment of the non- 
scheduled carriers, that “not one single passenger trunk- 
line has been certificated in competition to these 
’grandfather’ lines in the 15 years that have passed since 
passage of the Civil Aeronautics Act.” 

Prescott said “had it not been for the overwhelming 
proof that we offered the CAB, at a cost of hundreds 
of thousands of dollars in hearing expense and law fees, 
that airfreight service was needed in this country . . . 
we would not have gained even the temporary certifi- 
cate we now hold.” 

These certificates, Prescott pointed out, “contain 
specific provisions denying us subsidy, the right to 
carry U. S. mail, or air express or, in effect, do anything 
that offers any possible competition to the subsidized 
passenger airlines.” 

The airfreight carriers last year moved 240 million lb. 
of freight, Prescott said, “of which nearly one-lialf was 
transported by the nation’s two freight carriers in 
competition with 18 subsidized lines.” This year the 
industry would develop nearly $60 million worth of 
traffic. "Yet the slow strangling by our passenger 
competitors may yet sound a death knell for us, because 
of a government dictum that thus far permits only 
passenger lines to carry on the current experiment in 
moving first-class mail by air.” 

Prescott said the freight lines proposed this idea in 
1947 and made the claim that it probably could save 
the government $40 to $50 million a year by reducing 
the cost of airmail. 

“Recently, the Post Office, eager to get rid of high- 
cost mail pay at 45 cents a ton-mile, announced it was 
going to try an experiment and haul three-cent mail 
by air. The rate offered by the Post Office was 18.6 
cents a ton-mile. We were the only ones in line waiting 
to take it. 

“The grandfather lines announced that they would 
fly it if the government would make up by subsidy any 
loss of revenue of the 45 cent per ton-mile traffic. How- 
ever, the Post Office declined. The CAB offered its 
blessing to the experiment and the project was begun. 
But here is the hitch: Only the grandfather lines who 
have steadily fought the project since 1947, when we 
first proposed it, and who stand to lose the most if the 
experiment is successful, were given the right to fly it." 

The cargo carriers, born in labor and strife, now face 
the prospect of deciding whether to fight for the renewal 
of their certificates— soon to expire-in the face of heavy 
obstacles, or to run up the white flag. The best and 
most economical public service is the only issue; Wash- 
ington officials have some heavy thinking ahead of them 
before they dare to let these unsubsidized operators 
go out of business. 

—Robert H. Wood 
AVIATION WEEK, November 23, 1953 


BUND FLYING... 

another Sperry first... 1929 



Dlind" flying has an interesting history. For 
years many people had flown "blind” on occa- 
sion through clouds. And in 1926, William C. 
Ocker proved man's physiological inability to 
fly “blind” without instruments. His experi- 
ments, based on the Sperry-developed Turn 
and Bank Indicator, helped pilots understand 
and use flight instruments. The era of depend- 
able all-weather flying did not begin, however, 
until Lieutenant "Jimmy” Doolittle made his 
historic "blind" flight in 1929. With the aid of 
two new Sperry instruments— an artifleial hori- 
zon and a gyroscopic directional indicator — 
he led the way to dependable all-weather flying. 



Twenty-four years have passed since the Doo- 
little flight. In those years Sperry has pioneered 
in development after development, utilizing 
electronics to make earlier instruments more 
precise, and to provide still greater mastery of 
the elements. With the Sperry Zero Reader” 
Flight Director, for example, military pilots 
now manually fly and navigate at supersonic 
speeds with accuracy and precision approach- 
ing that of automatic flight— and, with Sperry 
armament can intercept and destroy enemy 
aircraft unseen by human eyes. 




1936 "uSSS", 

flight— and alone-in BT-2A, ec 
Gyro-Horizon and Dircctii 
William E. Kcpner pilots csco 





nuts can’t wobble 




spread permitted by the several classes of thread fit. 


GRIPPING THE BOLT WITH A PERFECT FIT, ESNA's 
red elastic collar enforces a constant downward 
pressure that eliminates axial play, enforcing a posi- 
tive contact between load-carrying sides of bolt 

and nut threads. 


HIGH 

TENSILE 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 

also maker of the 


Elastic Stop Nut Corporation of America 

Dept. N36-1125, 2330 Vauxhall Road, Union, N. J. 

Please send the following free fastening information: 

l~~l Here is a drawing of our product. What 
self-locking fastener would you suggest? 


□ ELASTIC STOP nut bulletin 


— Title _ 


HIGH 

TEMPERATURE 


NYLON 

CAP 


Only ESS. A manufacture* a complete line of all types and sizes of self-loekiny nuts 


— [(w) Initial thread wear + (e) bolt stretch + 
(s) thermal expansion or contraction -t- (a) wobble] X (v) vibration = 
a loose connection. 

Wobble, permitted by normal axial thread play, and vibration are two 
of the major elements contributing to thread wear, loose connections and 
ultimate failure of a threaded fastener. 

One device — the elastic locking insert — eliminates axial play and 
dampens destructive, wear-producing vibration. Because of the locking 
action of ESNA’s famous red elastic collar, ELASTIC STOP nuts do not 
loosen under vibration. 

Other important ESNA advantages include quick application and pre- 
cise adjustment, reuseability, protection against liquid seepage, and uni- 
form bolt loading. Mail our coupon for design information. 


